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Cleveland, Ohio, February, 1915 Whole No. 270 


State Laws Compel Removal of Dust 


An Analysis of the Legislation in Every State 
Standard Specifications for Dust Removal Systems 


By H Cole Estep 


IXTEEN of the 48 states in) are mostly in 

this country have enacted of the south and 

legislation requiring the in relatively little industri 

stallation of dust removal In the ~~ prominen 
apparatus in connection with the states of the north and 
operation of grinding, polishing ot Maine, New Hampshire and 
buffing wheels. In ten other states have failed to pass specific I 

where there are no specific laws compelling the installation of 

on this subject, the general labor (ust removal apparatus 
legislation is of such a character Most of the laws possess 
that the state factory inspection character which allows the 
departments have the power to. spectors considerable latitude 
compel the employment of j mining what constitutes satisfa 


haust fans in foundries, 1 lin ind efficient apparatus 


shops or plating works where there instance, notably New 


are grinding, cleaning, buffing consin, elaborate specif 

or polishing rooms In 22 een drawn up which cover the 
states there is no legislatior ject very fully. The states which 
on the subject of dust re have specific laws regarding dus 


moval. These commonwealths moval in force are as follows 
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prepared by Barney Cohen, 


rsey, factory inspection and published by 


Portions of this paper are 


is follows 


tant The Illinois department of factory 
and inspection is ordering all hoods of an 
iny\ mMmpropel construction to be replaced 
on . those that have the branch pipe 
tion connected to the hood at a_ point 
w directly beneath that part of the 
vheel which comes in contact with the 


vork and as near to the point of work 

ong n the wheel as the character of the 
ust work will perniit Wi also advise 
ni rge that an additional suction be 

\ aced in the rear of the wheel neat 


n order that the light 
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Other important points in the con 
struction of exhaust systems are to 
eliminate as many bends and elbows 
as possible. Install your dust col 
lector as near to the fan as_ possible, 
and the fan as near to the wheel 
as possible \ll branch pipes on 
hlower systems where over three ma 
chines are connected should be 
equipped with blast gates for the pur 
pose of equalizing the suction power, 
so that the pipes farthest away from 
the fan will receive the required suc 
tion 

“In the construction of an exhaust 
numerous 


system the prepared ta 


bles, as far as they apply to horse 


power and revolutions per minute of 





~s 
OW RRASS N A CLOSED ROOM WORKMEN §& 
ng dust that escapes the front 
es suction may be caught up and carried 


additional suc- 


ly tion is used, care must be taken to so 
esign the two. suctions that their 

that mbined area is equal to the area 
branch pipe into which they 

per The light dust constitutes the 
ngerous elements and there is a 

t amount of it passing the 

ke of t ood to cause dar 

t emploves 

S st of substantial char- 
ter as to act as a guard for 
Numerous accidents occur 
t or} en by pieces of material 
ng atching in the wheels and revolving 
th ther This is the case very 
ntlvy en bufting wheels, and as 
too light hoods employes’ 
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UBJECT TO ZINC FUMES 


fan for a given suction, should bb 
used with caution, because no _ set 
table will apply to all systems; in 
crease the resistance, and the horse 
power and revolutions of fans must 
be increased; reduce the resistance 
and, vice versa, you can reduce your 
revolutions of fan and horsepower. In 
other words, the layout of practically 
every exhaust system involves prob 
lems that cannot be solved by th 
direct application of standard formu 
las, and only men of long mechanical 
experience should be entrusted with 
their design and installation. This 
condition has been brought to the 
attention of the department so often 
that the department feels the need of 
the enactment of a law compelling 
any man or firm engaged or liable to 
engage in the design and installation 
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of exhaust systems to pass a rigid 
examination as to his fitness, and to be 
the same 


licensed in manner aS a 


plumber or architect. The depart 
ment feels that everyone engaged in 
the designing and installing of me 
chanical devices whose purpose it is 
to protect the life and health of men 
should show himself capable 

“A fault 


structors ol 


of several of the con 
exhaust systems 1s an 


attempt by them to convince the 


manufacturer that the 5-inch suction 


power in the “U’-shaped tube, as 


required by the Illinois law, is not 
necessary. A 5-inch suction is neces 
sary because it will extend far enough 
from the opening of the branch pipe 


there 


wheel, 


to cover the zone ot the 
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to carry off the dust, which then clogs 
the ducts and spreads about the room, 
to the injury of the workmen’s health 

“A room free from dust is also 
productive of higher efficiency of both 
men and machinery. It has’ been 
proven time and again in actual prac 
tice that the output of a workman 
is increased if he works under health 
ful atmospheric conditions. Freedom 
from dust is also conducive to less 
friction, and hence longer 
Lastly, these 


protect 


wear and 
life, of machinery speci 
fications will manufacturers 
from spending their money on useless 
exhaust systems installed by ignorant 
or careless contractors.’ 

The specifications are as follows 


Minimum sizes of branch pipes al 
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Branch pipes must not be less than 
the sizes specified above throughout 
their entire length. All branch pipes 
must enter the main suction duct at 
an angle not exceeding 45 degrees and 
minust incline in the direction of the 


air flow at junction with main. Branch 
pipes must not project into main duct 


\ll laps in piping 
the direction of the air flow All 


must be made in 


bends, turns, or elbows, whether in 
inain or branch pipes, must be made 
with a radius in the throat at least 
equal to one and one-half times the 
diameter of the pipe on which they 
are connected 

The inlet of the fan or exhauster 
shall be at least 20 per cent greater in 


ea than the sum of the reas of a 





FIG. 4—PROPERLY ARRANGED DUST EXHAUST SYSTEM IN NEW 


'y removing dangerous floating dust.’ 

rhe specitications for dust removal 
systems issued by the state of New 
York were prepared by William New- 
ell In explanation of the specitica- 
tions, the labor commissioner of the 
state 


These specifications are issued with 


makes the following comment 
the view of bringing about the effici- 


ent removal of dust from grinding 


and buffing wheels. Their object is 
to prevent the construction of ex 
haust systems on such faulty designs 
is making the main suction duct 
much too small and not infrequently 
the same size throughout its length, 
running the branch pipes into the main 
it right angles and sometimes at the 
bottom of the main, too small a fan, 


too small a discharge pipe from the 


fan, too small a cyclone separator or 
lust collector, ete., with the result 
that the suction 1s entirely inadequate 





lowed for different sized emery 


or other grinding wheels 


Diameter of wheels 


6 in. or less, not over 1 in. thick 

7 in, to 9 in. inclusive, not over 1! t 
10 in. to 16 in. inclusive, not over 2 in. t 
17 in. to 19 in. inclusive, not over 3 tk 
20 in. to 24 in. inclusive, not over 4 tl 
25 in. to 30 in. inclusive, not over 5 in. tl 


In case a wheel is 


given in the 


above tabulation, or if 
a disc instead of a regular wheel is 
used, it must have a branch pipe no 
smaller than is called for by its grin 
ing surface, as given above 
Minimum sizes of branch pipes al- 
lowed for different sized buffing, pol 
ishing or rag wheels, as they are 


variously called, are as follows 


Diameter of wheels 
6 in. or less, not over 1 in. thick 


7 in. to 12 in. inclusive, not over 1 
3 in. to 16 in. inclusive, not ver 2 
17 in. to 20 in. inclusive, not over 3 
»1 in. t 


4 in inclusive not 
n. to 30 in. inclusive ‘ 


ver 4 in 
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BUFFING BRASS WITHOUT 


greater than 20 per cent, the area of 
the main at any point, except. that 
portion of it between the branch en 
tering it nearest the fan and the fan, 
shall bear approximately the sam¢ 
ratio to the combined areas of the 
branches preceding that point as thi 
area of the main at the branch nearest 
the fan bears to the combined areas of 
all the branches. This provision is 
made to permit the use of a fan hay 
ing a larger inlet area than the area 
of the main at the branch pipe near 
est to the fan, if desired. 

lor the convenience of those wish 
ing to use it, Table II shows what the 
size of the main suction duct should 
be at any point for any number oi 
uniform-size branch pipes when the 
main duct is made 20 per cent greatet 
than the combined areas” of — the 
branches entering. it. 

The fan outlet and the discharge 
pipe from the fan shall be at least 
20 per cent greater in area than the 
sum of the areas of all branch pipes 
This applies to the discharg: pip 

length. The 


inain trunk lines, both suction and 


throughout its entire 
discharge, shall bi provided with 
suitable clean-out doors not ovet 
feet apart and the end f tl 
suction duct shall be blank 
1 removable cap placed 
Sufficient static suction 
maintained in each brat 
vithin 1 foot of the hood to 


2 inches 


difference of level 
ter between t] two sides 
shaped tub« 
placing one end of a 
small hole made in pipe, oth 


the tube being connected to 


\ 
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PROPER DUST EXHAUST SYSTEM 


of U-shaped water-gage. Test is to 
be made with all branch pipes open 
and unobstructed. 

Plans for all exhaust system instal- 
lations, showing location and sizes of 
all wheels, hoods, main and branch 
pipes, fan and dust separator should 
be submitted to this department in 
duplicate for approval before work is 
begun and it must be clearly speci- 
ed that the system is to be installed 
in strict accordance with the above 
specilications. The test specified above 
positively must be obtained before 
the system will be acceptable to the 
department of labor. 


Phe contract 1O1 the installation 
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ot an exhaust system should contain 
a provision to the effect that payment 
will be withheld until the above test 
shall have been made and the system 
accepted by the department of labor. 

In addition to the above specifica- 
tions, which are compulsory, a num 
ber of recommendations are given be- 
low, which, if observed, will mak« 
for still more efficient operation and 
longer life of the system. 

Recommendations 

Ismery wheel and buffing wheel ex 
haust systems should be kept separate 
owing to danger of sparks from the 
former setting fire to the lint dust 
from the latter, if both are drawn into 
the same suction main. 

In the case of undershot wheels, 
which is almost always the direction 
of rotation of both emery and butting 
wheels, the main suction duct should 
be back of and below the wheels and 
as close to them as is practicable; 
or it should be fastened to the ceil 
ing of the floor below, preferably the 
former. If behind the wheels, it 
should be not less than 6° inches 
above the floor at every point to avoid 
possible charring of the floor in cas« 
of fire in the main duct and also to 
permit sweeping under it. For similar 
reasons it should be at least 6 inches 
below any ceiling it may run under 

Both the main suction and discharge 
pipes should be made-as short and 
with as few bends as_ possible, to 
avoid loss by friction. If one or the 
other must be of considerable length, 
it is best to place the fan not far be 
yond where the nearest branch en 
ters the large end of the main, as a 


long discharge main is a lesser evil 


\ WELL-EQUIPPED SAND BLAST ROOM 
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than a long suction main. Avoid any 
pockets or low places in ducts where 
dust might accumulate. 

The main suction duct should be 
enlarged between every branch pipe 
entering it, whenever space permits, 
and in no case should the main duct 
receive more than two branches in a 
section of uniform area. All enlarge- 
ments in the size of the main should 
be made on a taper and not by an 
abrupt change. 

Extra Wheels 

lf there is a likelihood of a few a 
ditional wheels being installed in tlie 
future, it is advisable to leave a 
space for them between the fan and 
the first branch and to put in an extra 
size fan. Or, a space may be left be- 
yond the fan so that the fan may be 
moved along and the main extended 
when it is actually decided to install 
additional wheels, provided the fan 
is of sufficient size to. still comply 
with these specilications after the 
additional branches are added. 

Branch pipes should enter the main 


m the top or sides—never at the bot- 


ton Two branches should never en 
ter a main directly opposite one an- 
other. Each branch pipe should be 


equipped with a shut-off damper or 
blast gate as it is also called, which 
nav be closed, if desirable, when the 


wheel is not in use Not more than 
ss 


25 per cent of such blast gates should 
be closed at one time; otherwise, the 
air velocity in the main duct may 
drop too low and let the dust accumu 
late on the bottom. Dampers should 
be of the shding type; not the stove 
pipe or butterfly type. 

It is very important that the lower 
part of the hood shall 


enough forward beneath the front of 


come fal 


the wheel so that the dust will enter 
the hood and not fall outside of it 
alogether, even if the accomplishment 
of this result necessitates leaving con 
siderable wheel 
and the lower part of the hood in 


space between the 


order that the hood shall not interfere 
with the work. 

Branch pipes should lead out of 
the hood as nearly as possible at the 
point where the dust will naturally 
be thrown into them by the wheels. 
[his is very important. An objection- 
able practice sometimes found where 
small work is polished is the use of a 
screen across the mouth of the branch 
pipe where it enters the hood. Such 
screens are an obstruction to the pas- 
sage of material and the ravelings 
rom buffing wheels are held against 
the sereen by the suction, with the 
esult that in a short time the draught 
s almost entirely cut off. 


The use of a trap at the junction 
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of the hood and branch pipe is good 
practice provided it is cleaned out 
regularly and not allowed to fill up 
with dust. This will catch the heavier 
particles and so take some wear off 
the fan. It will also serve to catch 
any nuts, 


pieces of tripoli, ete 


dropped by accident, and i 


the case 


of work on small articles, will enable 
them to be recovered when dropped in 
the hood. 

All bends, turns o1 elbows, whether 
in main or branch pipes, should bs 
inade with a radius in the throat of 
twice the diameter of the pipe on 
which they are connected, wherever 
space permits Elbows should be 


made of metal one or two gages heav 
ier than the pipe on which they art 
connected as the wear on them 1s 


much greatet 


The withdrawal of air from a room 


FIG. 7—GRINDING STEEL CASTINGS IN A DUSTI 


by an exhaust system naturally tends 
a create a slight vacuum and for this 
reason inlets for air at least equal to 
the sum of the areas of the branch 
pipes should be left open. 

Recomn endations for the S1Z¢ ot 
the cyclone separator or dust col 
lector, as it 1s often called, are hard 
to give, as the separator must bs 
proportioned to suit operating condi 
tions, light dusts requiring a _ larget 


1 


separator than heavy dusts. It is 


stated, a separator should be selected 


the area of whose inlet is at least as 


large as the area of the discharg 
pipe from the fan. For light buffin 
dusts, lint, ete., the air outlet fro 
the top of the separator should b 
so large that the velocity of discharg 


will not exceed 300 to 480 feet pet 
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minute; then select a separator of 
which the other dimensions are pro 
portionate. The air outlet should be 
provided with a proper canopy or 
elbow to exclude the 
should be unobstructed. 
There should be ample clearance un- 
der the 


weather but 
otherwise 


separator for the accumula 
tion or storage of the dust which 
should never be allowed to pile up as 
high as the bottom of the separator 

A drawing of an exhaust system 
laid out in conformity with these 
specifications for eight 14-inch emery 
wheels is furnished by the state. For 
eight 14-inch buthng wheels, the branch 
pipes would have to be not less than 
4\% inches in diameter. 

The state of Indiana has issued a 
table which shows the correct figures 


lor diameter of pipes and speed, S1Z¢ 


and horsepower of fan required to 
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produce an air velocity of 9,000 feet 


per minute under given conditions 
These figures are shown in Table I. It 
is stated that the diameter of the 
fan inlet should be as large or larger 
than the diameter of the main suction 
pip 
Summary f Laws 
Below is given a summary of the 
laws of all the states in this country 
relating to the removal of dust in 
grinding, cleaning, polishing or buft- 
ng onerations 
ALABAMA N 
ARIZONA None 
ARKANSAS Nor 


CALIFORNIA.—‘‘In any factory, workshop, 
or other establishment where a work process 
is carried on by whi ist, filaments, or injur 
ous gases are produce or generated, that are 


liable t e inhaled by persons emploved there 
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in, the 
authority 
on, shall provided and 
said factory, work-shop or other establishment, 
exhaust 


person, whose 
the 


cause to be 


firm, or corporation, by 


said work or process is carried 


used in 
blowers with and hoods 
therefrom te 


ipparatus by 


fans or pipes 


extending each machine, 


which dust, fil 


vance or 


ire produced 


ind 
properly 
and 

to effectually prevent the 
ments, or injurious gases produced or generated 
by the 
apparatuses, from escaping into the atmosphere 
of the work 


shop or persons 


blowers, 
pipes an l » all ( be tted and 
idjusted, 


sufficient 


such power dimensions 


1 


dust, fila 


above said machines, contrivances or 


room or rooms of said 


other 


factory, 

establishment where 

employed.” 
COLORADO. 


poration or 


-“That 


association 


any person, firm, 
operating a ta \ 
mill, workshop, bakery, laundry, store, hotel, 
kind of 


are 


or any an establishment wherein 


laborers employed, or machinery used and 


labor is exercised by the 


the 


manual 
trade 
closed 


way ot 
for 
room 


purpose of gain within an en 


(private houses in which the 


employes live excepted) shall be provided in 
good sufficient 


thereof with 


kept in a 


each workroom 


ventilation and clean and sanitary 
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the foregoing provision, and 
if within sixty days from the issuance of such 
order stating the changes to be made, 
shall not be complied with, the factory 
inspector such department 
ntil such order is complied with. 
“The violation of any provision of 
going section or the failure to 
any written issued in 


render effective 
such 
order 
closed 


may order 


the fore 
comply 
accordance 
thereafter shall 
tute a misdemeanor punishable by a fine of not 
than 
and 
able by the 
of «if 
tion 


with 


order there- 


with within sixty days 


consti- 


dollars for each of- 
order shall be 


superior court or by a 


more five hundred 


fense, every such enforce- 


judge there- 
said injunc- 


inspector yr 


not in session, 
the 


health” 


court 1s by 


on application of factory 

of the state board of 
DELAWARE.—Law 
FLORIDA.—None. 
GEORGIA.—None. 
[DAHO.—None. 
I_LLINOIS.—‘That all 


rporations 


persons, 
operating any 
» where em 


description 


belts 


solid 


ery wheels or emery 


are either 
felt, 
wheels or belts 


used, 
leather, 
paper, 


oated 


leather-covered, canvas, 


cotton, or rolled 
corundum or 


shall 


similar 


with emery or cot 


the 


apparatus, 


wheels used as provide 


witl blowers, 





PIPES AND FANS 


$ranch 
pipe 511 
diameter 


No. 
branch 
pipes 


sranc h 
pipe 4in 
diameter 


Branch 
pipe 3 in 
diameter 
Main, in Main, in 


¢ 


Main, i 


4 


é& 


4 
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l 
1 
] 
1 
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< 
; 
| 


21 


fw 


LO INAS rs 


Serer e es eee ee ee) 





Table I. 


Indiana 


FOR DUST EXHAUST SYSTEM 


saw. 
Branch 


pipe 6 in 
diameter 


Diameter 
of tan 
inlet 


Rev 
per 


minute 


Main, in 








shall 


harmless, so 


state, and render 
far a acticab ll gases, 
vapors, dust purities, generated in 


the « 
process 


mill, 


purse 


rks} = 
workshop bakery, 


kind of an 


ers are employed or mack 


or any establishment 
inery 
closed rooms tl ereot by 

ated inhaled to ar 

persons employed th 


and 
tacles or exhaust fa 
means shall be provided 
carrying off 
lecting such dust.” 
CONNECTICUT.—“Every 
the 
rouge, 
other 


the 


purpose of 


business requires operatior 


emery, tripoli, corundu 


borundum, or abrasive, 


buffing wheel, in manufactur 


of metal or iridium, or whose busi 


whi 
shall 


iny process generates 


amount of dust, install and 


connection therewith such devices 


considered necessary the 


ich business 


beside 
manner as 
persons 
7 dust 
lust 
rown off } 
or belts while in operation directly 


the building 


ichines 

point of 
ontact 
of this 


ipply to 


exempt tron 
Act, 


small 


and provided, this 


shops employing 
in such work 
duty of 
corporation operating 
vorkship to 
appliances, apparatus, 
things necess: 


Act, is 


as. follows 


iry to arry 
forth in 
Each 


with a 


f this set 


and 
} ] 1] t 
vheel be hitte 


r hoo 


plied uch 


sheet 


hopper f such forn 


wheels the dust 


fall 


wheel or 


therefron will 


will be thrown into 


centrifugal force 
urrent of 


air int 
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which is attached to same hood or hoppe: 


such wheel s inches 
shall be 
pipe; 
inches in 
pipe; 
thirty-six 


“Each and every 


diameter with 


suction 


or less in 
a three-inch 
to twenty-four 


provided 
wheels 

diameter 

from 


six inches 
with 
twenty-tour 


four- 


inch suction wheels 


inches’ in diameter 
pipe; and all 
than those stated 
with i 


inches to 


with five-inch suction wheels 


larger in diameter above 
shall be 
pipe not 


eter 


provided = each suction 


less than inches diam 


SIX 


‘The s each whec 
tied, 


t10n 


iction pipe from 
full size to 


the 


spe Cl 
must be 
pipe 
smaller 


trunk su 


the main 
main suction which 
attached 


capacity, be 


and pipe to 


shall, in diam 
equal to the 
attached by 
pipe from 

such 


pipes are its 


eter and combined 


of such smaller the 
and 


tan, 


pipes 
the the ex 
pipe 


the 


discharge 


connected with suction 


shall be as large or larger than 


suction pipe 


‘It shall be the any con 


fac 


duty of person, 


1r corporation operating any such 
the 
connected 


forth, 


tory or workshop to. provide necessary 


fans or blowers to be with such 


pipe or pipes, as above set which shall 


be run at a rate of will produce a 


discharge 
per 


speed as 
suction or 
feet 
suction or 


velocity air in such 


pipes least nine thousand min 


an equivalent pressure ot 
equal to water 
inches in a U-shape tube. 


must the trunk 


raising a column of not 
All 
pip 


the 


ju 
than five 


pipes enter 


main 
degrees or less, 


shall 


and as 


of forty-five 
or trunk 


buffing 


pipe be below 


wheels close 
and to be 
floor on 


which 


possible, either up 


beneath the which the 


are placed to such wheels 


\ll 


ist be m 


bends, turns or elbows 


ide with easy sm 


iving a radius in the throat of 


diameters of 


nected. 


two the pipe on which 


iY persons T 


any, or man: , or directors of any su 


shall have the 


ich 


company or corporation who 
factory 
with the 


deemed 


} 
charge 


workshop, 


lanagement of 
shall fail to 


this Act, shall be 


who comply 


visions oft 


guilty 


isdemeanor, and upon convictior 


before any court of competent juris 


punished by a fine of not less 
ind not 
law also 


‘All 


mills or 


shall be 


exceeding $100.” 


Illinois contains the follow 


ovision: factories, mercantile 


shments shall be 


tron 


wor kshops 


rom gas of effluvia arising 


sewer, drain, privy or other nuisance on 
premises. All poisonous and noxious fumes 
and all 
the health of 
created in the 
process, within 
shall be re 


either 


gases arising from any _ process, 


a character injurious to 


persons employed, which is 


uurse of a manufacturing 


uch factory, mill or workship, 
ved, as far as practicable, by vent! 


exhaust devices.” 
INDIAN A.—‘‘Exhaust 


shall 


iting o1 


fans rf sufficient 


power be provided for the 


dust 


purpose ot 


off from wheels and 


tron 


irrying emery 


grindstones and dust-creatirig machinery 


establishn where used.” 


IOWA 


tions 


ents 
“All 


operating 


persons, companies iT corp 


any factory or workshoy 
belts of any 


ised or 


nery wheels or emery 


1 


o1 tumbling varrels 


polishing castings, are used, shal 


and pipes of 


ng iT 


provide the same with blowers 


sufficient capacity, placed in such a manne: 


) protect the person or persons using same 


he particles of dust produced or cause: 


ind to carry away said particles of 


arising from or thrown off such wheels, 


while in 
the 


tumbling barrels 


o the 


oratiol 
operatior 


outside of building, or t 


receptacle placed so as to receive or 
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onfine such particles or dust; provided, how 


ever, that grinding machines upon’ which 
water is used at the point of grinding con 
tact, and small emery wheels which are used 
temporarily for tool grinding, are not in 
cluded within the provisions of this section, 
and the shops employing not more than one 
man at such work may, in the discretion of 
the commissioner of the bureau of labor of 
the state, be exempt from the provisions 
hereof. Any factory, workshop, print-shop 
or other place where molten metal or othe1 
material which gives off deleterious gases o1 
fumes is kept or used shall be equipped wit} 
pipes or flues so arranged as to give easy 
escape to such gases or fumes into the oper 


air, or provided 
. 


lators.”’ 


with other adequate vent 


KANSAS.—No specific law on the subject 
but state factory inspectors areé empowere 
to order dust exhaust apparatus wherever it 
seems necessary to protect the health and 
omfort of employes. 

KENTUCKY.—None. 

LOUISIANA. None. 

MAINE.—No specific legislation 

MARYLAND.—No specific legislation 


MASSACHUSE"’ 





r'TS.—“‘If, in a workshop 








xr factory any process is carried on by which 
dust is caused which may be inhaled to an 
injurious extent by the persons employed 
therein, and it appears to an inspector of the 
; state board of labor and industries that such 
inhalation would be substantially diminishe 
without unreasonable expense by the use of a 
Y fan or y ther mechanical é s, such far 
x other mechanical means, if he so direct, 
hall be provided, maintained and used. 
‘\ criminal prosecution shall not be i 
3 stituted for any violation of the provisions of 
the two preceding sections unless such en 
ployer neglects, for four weeks after the re 
‘ eipt of a notice in writing » make sucl 
_ changes in his factory or workshop as_ shal 
e ordered by an inspector of the state boar 
f labor and industries. 
“Any person, firm or corporatior perating 
1e ' 
1 factory or workshop in which emery wheels 
| r belts or buffing wheels or injurious 
. the health of employes are used shall pro 
ide uch wheels and belts with a_ hood 
: hopper connected with suction pipes, 1 wit 
fans or blowers, in accordance with tl pro 
‘ visions hereinafter contained, which appar s 
shall be so placed and ope rated as to I 
is tect any person using such wheel or elt 
from the particles or dust produced by _ its 
e iperation, and to convey the particles or du 
ee either outside of the building or to some 
bi receptacle so placed as to receive and cont 
ane such particles or dust. 
all 
nf ‘Every such wheel shall be fitted with 
the heet iron or cast iron hood or hopper 
hin uch form and so placed that the particles 
ne lust produced by the operation of the wheel 
‘sn r of any belt connected therewith shall fall 
r will be thrown into such hood or hopper 
3 by centrifugal force; and the fans or blow 
ws ers shall be of such size and shall be run at 
snd ich speed as will produce a volume and 
— velocity of air in the suction and discharge 
. ipes sufficient effectually to convey all par 
a ticles or dust from the hood or _ hopper 
es through the suction pipes and so outside of 
— the building or to a receptacle as aforesaid 
Sa [he suction pipes and connections shall be 
ah ultable and efficacious,.and such as shall _ be 
s of ipproved by an inspector of the state board 
ane f labor and industries. 
same “The two preceding’ sections. shall not 
use ply to grinding machines upon which water 
s of used at the point of grinding contact, nor 
eels » solid emery wheels used in saw mills, or 
tior planing mills or in other wood working 
ct stablishments, nor to any emery wheel six 
e ofr hes or less liamete1 ised in establish 
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exhausted or in 


















































ments where the principal business is not if the air should become 
emery wheel grinding. pure, there shall be provided a fan or other 
“Whoever fails to comply with any pro- such mechanical device as will substanti 
vision of the preceding sections shall, for the ly carry away all such dust or fumes or 
first offence be punished by a tine of not other impurities, subject to the approval 
less than $25 nor more than $10 and, for the commissioner of labor, his deputies 
1 second offence he shall be punished by the factory inspectors. 
fine aforesaid or by imprisonment in jail for “All persons, companies or corporation 
not more than sixty days, or by both fine operating any factory or work-shop' wher 
and imprisonment.” grinding wheels, cr grinding machines, emery 
MICHIGAN.—Law provides the il wheels or emery belts of any description are 
itallation of dust exhaust where necessary and used either solid emery, leather covered, felt 
is similar in its general nature to the Ohio canvas, linen, paper, cotton, or wheels or 
statute. belts rolled or coated with emery or carborun 
MINNESOTA.—No specific legislation dum or cotton wheels used as buffs, shall 
MISSISSIPPI.—None vhen deemed necessary, by the labor com 
MISSOURI.—“Every person, firn r cor missioner, his deputy or any factory inspe 
oration using any polishing whe r ma ‘r, provide such wheels or belts with blow 
hine of any character which generates dust, ers or similar apparatus, which shall be 
oke r poisonous gases in its operation, placed over, beside or under such wheels or 
shall provide each and every such wheel elts in such manner as to protect pe 
nachine with a hood, which sha e cor son or persons using the same from the pai 
nected with a blower or sucti f suf ticles of the dust produced and caused there 
ficient power to carry off said dus s ke by. and to carry away the di arising fro 
fable II. 
AREA OF PIPES SPECIFIED BY NEW YORK LAW 
a Diameter ot Branch Pipes in inches 
rs) 4 4 5 Su 6 62 
~ Are ear Brancl Pipe 1 re nches 
> 0 62 12 66 ] 19.63 758 X 4 3.183 38 48 
wv Are B P pe p s p ent Ss ir¢ nc hes) 
= 8 484 11.544 g 3.56 8.5] ».82 46.182 
2 
1 37 1 ; 6 74 
5 7% 8 5 10% 
65% ) 13% 
} 68 734 8 11 124% 15% 
7% 85% 7%, 11 12 131 171% 
6 8K 9 10 12 13! 14% 183 
y 834 115% 1; 14 16 20% 
8 I¥% i2%¥% 14 15% 17% 21% 
9 97% 13% 147% 161, 18% 23 
10 10% 13% 155% 17% 19% 24% 
11 11 145¢ 16% 18 20 25% 
12 11% 15 17% 19 207 26% 
13 11% 15 17% 19 21% 273% 
14 12¥% 16 18% 20% 22% 2834 
] 12% 17 19% 2 4 YR 29% 
16 13% 17% 1934 2+% 3034 
17 135% 18% 0¥% 24% 31% 
18 14 18% 1 4 25% 32% 
19 1434 1! 1 ; 26% 331 
20 1434 1954 27 34% 
1 15% 0 2¥% . 27 Ye 3516 
22 15 31% 283 36 
15% 21 3M : 29 3634 
24 16% l 414 8 29% 37 VB 
25 16! 2 24% 27 30g 384 
26 16% 22% 25% 28 30% 39 
27 17% 22% 25% 28 31% 39 
28 17% 3 26% 9 32 40% 
9 17% 23% 6% 324 41% 
18 | 4 7 33 42 
| gases | revent Ss \ s ) t w 
hi I LV violation Ss sect Ss “ t ) ect € pl € s 
hereby leclared to be a misder nor, and a to receive nd confine such dust; Provided, 
corporat S g this g ling mac S which water 
ect s ipon convict ‘ nished sed at t point g g contact a 
y a fine f tt less than one hundred d vheels used for tool grinding sha 
rs t re than five hundred dollars for exempt from the prov ns of s act 
each and every. offense It shall e the NEVADA.—None 
duty of the factory inspector and his depu- NEW HAMPSHIRI None 
ties to see that this section is enforced and NEW JERSEY.—Law and _ specificatior 
to prosecut ny violations thereof ubstantially the same as in Ohio. 
“In all esta hments in this state where NEW MEXICO.—None. 
ibor is employed, where any | Ss ca NEW YORK. ‘All grinding | shing < 
ied on by which dust or smoke is generate uffing wheels used the course of the mar 
the factory nspector and s deputies sl ifacture of articles tl yaset 1etals sh 
have the power 1 the aut t t le e equipped with | er hoods and pipes and 
that fan I e other triv é ich pipes shall be nnected to an exhaust 
put in to prevent é t S fan of sufficient « ty and power to re 
smol | . 
oKe by ¢ yes move all matter t I ff s i Is 
MONTANA.—None the course of their s Such fan shall be 
NEBRASKA.—“If in any the oresaid kept runt const while such grinding 
places, any process 1s irried on, by whi polishing or |} vheels e i \perati 
1 r fy S < } } } ’ " ‘ 9 " ‘ . 
Aust of ‘ ' wl ty except that in case of wet-grinding it is 
le 1 i the perso 1 . ] thereir r ‘ - +1 tI sf 
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required by the rules and regulations t ‘Whoever, being a person, corpora VERMONT.—None. 
idustrial board. All machinery creating du tion, fails to comply with any provision of the VIRGINIA.—None. 
impurities shall | juipped with ro] Pp ling section, or fails to comply with WASHINGTON.—“Every factory, mill ort 
hoods and pipes and ch ne hall be ! such orders for changes as are issued by the workshop where machinery is used, and man 
nected to an exhaust f t capaci lief inspector, within thirty days thereafte: ual labor is exercised by the way of trade 
ty and power e such « or it shall be fined not less than one hundred dol for the purposes of gain within an enclosed 
rities: such fan shall 1 key ru ! I irs m4 nore than three hundred dollars fo room (private houses in which the employes 
] fines collected under thi live, excepted) shall be provided in each 
to the benefit of the coun work room thereof with good and_ sufficient 


industrial board l t t hos] for tuberculosis. In prosecution ventilation and kept in a cleanly and sanitary 


unnecessary for the ] | lfat for viol 1 this section by or under th state, and shall be so ventilated as to rende: 
4 i SS<« A) i til < Al Lle« 


operatives.’”’—New rk hi also i irection ) | hief inspector, t ! harmless, so far as practicable, all gases, va 


t of standard ) tior for 1 | or shall not be required t sive securit pors, dust or other impurities, generated it 


pparatu vhicl 1 ; f ; idjudged to pay any costs I the course of the manufacturing or laboring 
appars Ss a lis aq) ; hie : 
here in this article ‘ 1 the accused is acquitted, process carried on therein; and if in any fac 
7. . ; s shall be paid from the treasury of * tory, mill workshop any process is carried 
NORTH ( AROLIN \ None ail 3 3 
NORTH DAKOTA N u 1 which such 1 ding \ on in enclosed room thereof, by which 
OR AK( None. 3 7 : : 
HI¢ TI hall ught dust is generated and inhaled to an injurious 
) .—*They shall pr 1 n \ ‘ ; 
f lid 1 OKLAHOMA No specific legislatio1 extent y the persons employed therein, con 
soli emery, | 1 oO | felt ad M2 pt 1 zg a 
] OREGON No spe lation veyors, receptacles or exhaust fans, or other 
linen, maper, cou I W r As ’ 
led ims PENNSYLVANIA ‘B t enacte mechanical means, shall be provided = and 
rolec or coated V1 ry I ru . ‘ ‘ ’ : 4 : Z S 
: , ' N  ersons ange ; ornotr ' maintained for the purpose of carrying off o1 
or cotton wneel 1 1 ‘ ults, W : ! od ’ 
1 ‘7 ( ‘olle oe sucl 
imilar — al ] <a erating any factory workshop where em ceiving and collecting such dust 
> nila J Jala 1 - ’ = = ’ . . , . y . - . 
pr ete ie — , ary Awheel r emerv-! s of any riptior WEST VIRGINIA.—No _ specific legisla 
-r such wheel n ee W ( n any 
to protect person per 1 bad » . ’ — . 7 Pe . . : 
. ia aT a a er ° WISCONSIN. All grinding, utfing and 
x them from. px ( I, : ’ , , ; 
' 1 hing heels ‘ce 1eels 1ere 
nd ised thereby \ \ 3 e rolled cr coated with emery polishing wheels, except wheels where wate 
1 { 4 tus Ticiil Tt ( ’ 


emery wheel with he t iro ood « ‘ orundum, cotton-wheels used a uffs, s applied at point of grinding must be 


| ies ll provid | me with blower ! iuipped with a hood. The hood must cove 
hopper of such form and s lied t ul vid i an y 1OW ’ pal ; b { 
1 nar P ] } } he pn] ] ver ] : I uch manner lat it w 
( dust Or 1 1s 1 \ ip ’ 1 ‘ ! 

! ] insolar as the characte! 

beg 1 , acs a . he ner ee wor vill permit. On grinding, buffing or 
centrifuga d i 1 : 

| Is 4 inches o ess in. width, 
hood must be inches. On 


lich o } 1 . i 


polishing vy Ove j 


1 


5 


suction pipe shall > full zed vhe1 men t mploy nti \METER OF WHEE! 
de een nd pa , sia te 6 inches to 10 inches, 
10 inches to 18 inches, 


18 inches to 24 inches, 


a a) 
RF ey 


Over 24 inches 


= 


OF SUCTION PIPE 
3 inches to 4 inches, 
+ inches to 5 inches, 
inches to 6 inches, 


: 6 inches 
be fitted with a sheet of cast iron, 


or hopper, of such form, and ip? “Where two sizes of pipe are specitied 
to such wheel or wheels, that the d above, the smaller size will not be permitted 
except in cases where the hood covers two 
thirds of the wheel or where the work to be 
done is so light that the dust is easily ex 
uction-pine hausted 
“On all grinding, buffing and _ polishing 
wheels, the suction in the connection to the 
| hood must be sufficient to displace a column 
} e] anuary, i ° on 
tad son : , of water in a U tube 5 inches. The test for 
the emery or ifing wheels an se to e inspectors of the Department of Labor : : 
ae _— : a : , suction with the U tube must be a static test 
them as possib e either upon c and Industry are hereby authorized to enter . ; 
} — : ay i c ind must be made in the following manner: 
or beneath the flo V 1 the m: nd t all 


et fact ries and work hop = for . ‘. s 
: er : A hole %-inch in diameter must be made in 
0 which such whee f re places tk 1 ) of 


enforcing the provisions of this 
All } } 
\ en 


: ae the suction pipe approximately 12 inches from 
Bp ee os - th _ ; the connection to the hood. The rubber hose 
be made : er sige a eg "attached to the U tube must be placed over 

. radius it pine ; ee : eras : dood the Y%-inch hole and the test made under 
ameters 0 sali “i apd nbinciean s Wreath Me sees vac Ns these conditions When the water in the U 
ny fact ay eh. worksho tube stands at 0, the 5-inch displacement is 

comply with t - gs ecured when one column of water rises 24 

guiity ¢ ’ 


inches above 0 and ther column 


ction water falls 2% inches 1 
“All branch’ suction 
main pipe in the dire« 
ind at an angle not 

the pt ( : are reby measured from a line drawn para 
led.” current of air in the main suction pipe. On 
RHODI AN p le ill grinding, buffing or polishing wheels, the 
ind 1 distr ns] ' ) SOUTH CAROL] 


jurious to 1 | to \ nal SOUTH DAKOT None below and as close to the wheels as possible, 
employed it iting sting to oper TENNESSEE.—-N pecifir either on the floor or beneath the floor on 


using anv of whee r neci ) rEXAS None which the machines are located All bends, 


} elbows in suction and discharge 


main iction or trunk pipe must be place 


the preceding four ! ! UTAH ! turns and 














pcl 
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pipes must be made with smooth interior sur 
faces and the radius of the curvature of the 
elbows on such pipes, measured from the 
center of the pipe, must not be less than 
twice the diameter of such elbows. 

“The dust 
system must be taken care of by a dust 
collector, air washer or other adequate system 
which will prevent it from contaminating the 
air in or around the place of eriployment. 

‘‘All belts, drums, rolls or disks, used for 


discharged from any exhaust 


grinding, buffing, polishing or sanding, must 
be equipped with an exhaust system so de 
signed and attached that it will carry off the 
dust insofar as the character of the work will 
permit. 

“All sand 
formed under an enclosed hood, must be per 


blasting operations, not per 
formed in a special room set aside for that 
purpose. This room must be equipped with 
an exhaust 
air in the room not less than 4 times per 


system which shall change the 
minute. The employer must furnish the em 
ployes who are working in sand blast rooms 
with a suitable covering for the face, which 
will protect the eyes, nose and mouth; such 
protector should be worn by the employe 
vhen working in the sand blast room. 

“All tumbling barrels and rattlers must be 
equipped with an exhaust system, which will 
remove all particles of dust which are light 
enough to float in the air. All machines which 
reate and throw off dust sufficiently light to 
loat in the air, must be equipped with an 
xhaust system so designed and attached that 

ill carry off the dust insofar as the char 
ter of the work will permit.” 

WYOMING None 


How to Use Plaster of Paris 
By D. Gordon 
To mix plaster of Paris, sprinkle it 
into the desired amount of water un 
til it settles, as a powder, upon the 
water surface. Stir quickly, by hand, 


until it attains the consistency of 
cream when it is ready for use 

To retard the quick-setting action 
of plaster, place lime into the water 
previous to mixing the plaster, the 
amount being judged by clouding the 
water 

To give a parting between one body 


plaster and another, the plaster 
of the first made portion at the posi 
parting 1s 


tion where the joint or 


required should be coated with any 


light oil, such as machine or olive oil 
Previous to oiling, for parting or 
jointing purposes, it is advisable to 
first give a coating of varnish, pref 


shellac This 


plaster from absorbing the oil. 


erably prevents the 
Oil should be applied in a fine film; 

if in excess, it is liable to cause blow- 

holes and sharp corners to lose their 

definition 

parting is to 


\nothet inethod of 


insert a thin plate (22 gage) of tin or 


vine between the surfaces required 


to be parted. This method is usually 
adopted in cases where 
pieces are necessary 

To make further additions of plas 


ter, as for making up bosses or fac 


ines. shivhtly roughen the set surface 


the 








M here 


small, loose 


addition 1s necessary, run 
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on the amount required and allow it 
to Set. 
fracture, give 


To repair a_ plaster 


the fractured joints a heavy coating 
of thick shellac varnish and allow to 
thoroughly dry before handling 

reinforce 


If conveniently possible, 


the patterns with roughly bent wire 
permeating the job in all directions, 
but as one unit. This applies also to 
plaster core boxes, but wire mesh is 
preferable to wires 

In core boxes, insert at those posi 
tions where rapping will take place 


for loosening the core, pieces of 


roughly cut wood into the 


before the latter has hard-set The 


plaster 


wood absorbs and_ distributes’ the 


jarring forces throughout the box 


without fractures occurring, owing to 


its resiliency, which is greater than 
that of plaster. 

\ll plaster patterns should be mold 
ed upon their pattern blocks to pre 
vent fractures due to unequal ram 
ming of the sand 

For pattern blocks, use coarse grade 
plaster for bedding purposes, with fine 
for surfaces. This method is more 
economical, but equally as efficient as 
using all fine. 
work further 


For heavy economies 


may be practiced by bedding-up the 
work with broken coke and sand 
Superfine plaster is generally an un 


necessary luxury for patternmaking 


Fuel Ratio on Car Wheel Iron 
By w. J. Keep 
What size coke hed is 


a cupola 48 inches in diam- 


Ouestion: 
required in 
eter with 480 square inches of tuyere 
area, the blast being delivered through 
a 17-inch pipe from a positive pressure 
blower? The wind gage shows an aver- 
age of 10 ounces of blast 
ire located 14 


hottom of the cupola. Also what would 


The tuyeres 
inches above the sand 


he the proper amount of coke and iron 
for the succeeding 15 or 20 charges after 
the bed? On heats averaging 20 tons, 
what ratio of fuel to iron should be 
obtained? We are using a good grade 
of Virginia coke with ash running lower 
than 6 per cent, high carbon and low 
ulphur and we are melting a low silicon 
with low 


as 20 to 30 


iron averaging 1 per cent, 


phosphorus, using as high 
per cent steel. Some foundrymen con 
tend that steel and low silicon or whit 
iron melts at lower temperature thai 


While 


this may be true in a sense, it has beet 


iron containing higher — silicon 
experience that iron of this 


heated to a 


the writer's 


character must be higher 


temperature for handling and therefore 
it is necessary to apply more heat than 
melting a_ softer 


will be required for 


iron | believe that foundrymen gener 


ally are using a larger amount of coke 


to melt this class of iron than for melt- 
ing a softer iron, or in other words, are 
using a greater amount of coke in pro- 
portion. What is your opinion on this 
subject? As we are manufacturers of 
car wheels we also have had chill cracks 
immediately after installing new chills, 
but after they were used about ten days 
this trouble ceased. There has been a 
difference of opinion among our execu- 
tive force as to the cause of this trouble. 
However, we successful in 
eliminating this difficulty altogether. 
Answer :—Your cupola melting condi- 


were not 


tions are ideal. In the first place, the 
amount of coke placed on the bed of 
the cupola must be determined by meas- 
ure. After the wood has burned out and 
kindled, 


should be added to bring the surface 15 


the bed is well enough coke 
inches above the top of the tuyeres; then 
add the first charge of iron. By weigh- 
ing-out a quantity of coke on the scaf 
fold and weighing what is left you can 
approximate what is needed for the bed. 
By using a little more coke than this you 
never will have dull iron at the start. 
If you catch your iron in a large ladle, 
you can use quite large iron charges. 
small bull 


However, if you employ 


ladles, you had better use  one-ton 


charges. The charge on the bed gen- 
erally can be 50 per cent greater than 
the rest of the charges. You can in 
crease the iron on the first charge so 
long as the melted iron is hot enough 
for your use. The coke should cover 
the iron on each charge and this will 
take about one-tenth as much coke as 
iron for each charge. Beginning with this 
you can add 25 pounds-of iron to each 
charge as long as the iron is hot enough, 
or if you choose, ieave the iron at 
2000 pounds and reduce the coke charges 
10 pounds until you are compelled to 
stop. For car wheels you can melt at a 
ratio of 10:1 or even better with a 20 
ton heat \ low silicon pig iron melts 
at a lower temperature than one contain 
ing a high percentage of silicon How- 
ever, the iron is not so fluid and _ it 
freezes so quickly that it is necessary 
to heat it as hot as iron containing more 
silicon. A cupola is not adapted to melt 
ing steel scrap alone as the iron would 
freeze before you could get it into the 
ladle. 


you can employ from 10 to 30 per cent 


By using pig iron with steel scrap 


of steel and in any event, you must 
melt the iron very hot. For car wheels 
you do not have the alternative to use 
an iron with higher silicon even if it 


The chill, 
shrinkage and strength are the first con- 


can be melted with less fuel 
siderations. A little more or less fuel is 
of minor importance. 
The chilling problem is a complicated 
one. Much depends on the composition 
of the iron used in the chills and also on 
the surface of the chill. After use, the 
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surface will absorb heat faster and the 
heat will expand the chill more quickly 
so that the surface of the wheel will not 
remain so long in contact with the chill. 
The chilling of the wheel is instantane- 
ous because the wheel shrinks immedi- 
ately and the chill expands at once, 
separation being greater the longer the 
chill and the wheel lie in the mold. 
Therefore, as soon as the wheel can be 
moved, remove the chill and place the 
wheel into the soaking pit to prevent 
cracks in the chill surface. There is a 
perceptible expansion in the central, gray 
portions of the wheel just as it loses its 
red color and if the wheel can be 
placed into the pit before this takes 
place, chill cracks which show will not 
occur. To make a good car wheel from 
coke pig iron with steel scrap and high 
sulphur is quite an accomplishment and 
is considered a chemist’s job. 


Shot in Gray Iron 
By W. M. Carr 
My observations on the cause of 
shot in gray iron is that their exist- 
ence cannot be accounted for by 
chemical analysis. Were this phenom 
ena the result of an exudation of an 
eutectic into a cavity, a higher per 
centage of phosphorus than the matrix 


yr body surrounding the shot should 
identify them, but in the absence of 
an excess of phosphorus another caus¢ 
must be sought. 

The fact that shot may prove to Ix 
highly carbonized with a lowered con 
tent ot silicon does not disclose its 
presence as a_ eutectic. Assuming, 
however, that it may be the latter, 
why should a cavity be filled with one 
shot and that cavity snugly fit around 
it If the shot was exuded would it 
not be a nexus? Or if an exudation, 
should not the walls of the cavity be 
pimpled not unlike the surface of a 
golf ball in miniature? The fact that 
the nexus is absent and that the walls 
of the cavity or cavities are smooth, 
reproducing in intaglio any irregulari- 
ties on the surface of the shot, sug- 
gests very strongly that shot in iron 
castings are caused by splashes of 
metal when pouring through a deep 
gate. That is, the first portion of the 
stream of hot metal falling from a 
height and striking the bottom of the 
gate splits up in the first effect into 
numerous globules which bounce or 
rebound and roll away some distance 
ahead of the stream. In so doing they 
chill enough to solidify and in rolling 
on the bottom of the mold take up the 
carbonaceous facing; subsequently, the 
metal gradually filling the mold, is 
not hot enough to remelt the scat 
tered globules. Remelting might be 
delayed by a coating of graphite on 


their surface. Since some observers 
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have found an excess of carbon we 
here have an apparent explanation of 
that gain, which in turn accounts for 
the lessened percentage of silicon by 
dilution. Consequently, that which ap- 
pears to be extruded shot on the frac- 
tured surfaces of heavy castings is 
nothing less than floated, chilled 
splashes of metal. 


Commendable Action 

\n incident of more than passing 
interest has recently occurred at the 
foundry of the Commonwealth Steel 
Co., Granite City, Ill. We quote from 
the International Molders’ Journal: 

Last summer some changes were 
made in the rigging of certain jobs, 
and at the time the company agreed 
to share half of the time saved through 
the new equipment with the molders. 

In November the company notified 
the molders that a saving of several 
hundred dollars had been made, and 
that half of the amount would be 
civen to the molders, requesting them 
to determine how this, their half, 
should be distributed among them. 





RIGHT WAY 


WRONG WAY | 











CASTINGS WHICH SHOW RIGHT AND 

WRONG WAY OF CUTTING HEADS 

IN STEEL FOUNDRY WORK , 
Business had been dull for some time 
and a number of the molders em- 
ployed by the firm had been idle. The 
molders were aware that the company 
had been giving assistance to their 
idle molders from a fund it had set 
aside for this purpose. It was de- 
cided to notify the company that the 
molders preferred to have the money 
coming to them from the saving of 
time which had been made turned into 
this fund. 

The company accepted the proposi- 
tion, and in reply notified the molders 
that they would place the other half 
into the same fund. The action of 
the company and that taken by the 
molders is exceptional, and_ indicates 
a spirit unfortunately too rare between 
employers and workmen. 

Where such relations exist, it is not 
difficult to adjust the questions which 
arise between a firm and the workmen 
in its employ. The company and the 
molders in their employ have set a 
splendid example of practical helpful- 
ness in the manner in which time 
saved has been devoted to the as- 
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sistance of unemployed molders who 
were on the firm’s pay roll at the 
time that dullness in trade had thrown 
them out of employment. 


Educating Steel Foundry Molders 


At the plant of the Sivyer Steel Cast- 
ing Co., Milwaukee, efforts are being 
made to educate the molders in_ the 
proper method of gating and arranging 
heads for steel castings. From experi- 
ence, the executives of this shop have 
found that the average steel molder 
learns his trade in a gray iron foundry 
and that it is almost impossible to teach 
him the proper method of heading. To 
impress upon the molders the proper 
method of doing this work, sample heads 
have been prepared and are prominently 
displayed in the shops, being labeled 
“The Right Way” and “The Wrong 
Way’, as shown in the accompanying 
illustration. The head labeled “The 
Right Way” shows a casting cut through 
the center and contains no shrinkage be- 
low the head, which occurs in the cast- 
ing labeled “The Wrong Way”. The 
amount of waste metal, or in other 
words, the head in the casting labeled 
“The Wrong Way”, is the same as that 
contained in the one labeled “The Right 
Way”. However, the casting labeled 
“The Wrong Way” is a good illustra- 
tion of the way a molder trained in a 
gray iron shop will cut heads 


Clarage Fan Co. 

The tirm name of the Clarage Foun- 
dry & Mfg. Co., Kalamazoo, Mich., has 
been changed to the Clarage Fan Co. 
Owing to the continued growth of this 
company’s fan business and because this 
line has been developed until the com- 
pany is now in position to take care of 
fan requirements in any field it was de- 
cided to change the name so that it is 
more indicative of the business in which 
the company is engaged. A large num- 
ber of the fans manufactured by the 
Clarage company have been used in 
connection with  stoker installations 
where the requirements call for com- 
paratively high pressures, with con 
tinuous operation of vital importance 
and where the outfits frequently were 
installed in dusty locations. The fans 
manufactured by this company are 
rigidly braced and exceedingly heavy. 
The men connected with the company 
have had a wide experience in the build- 
ing of fans, some of them having been 
engaged in this line of work for a 
period of 30 vears. 

The Linde Air Products Co., New 
York City, has established a warehouse 
at 104 North Fifth street, Portland. 
Ore. 
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EFERENCE made 
the 


standard 


has been 


in foregoing articles to 
opera- 
more 


elemental 


tions: these are cor- 


rectly described as standard elemental 


sub-operations they are really sub- 


as 


operations, combinations of which form 


“operations”. The method of pro- 
cedure in taking standard elemental 
times is the same as described above 
in considerable detail and as_ there 


stated, this description applies to all 
types of time study work. 
tial that before much _ general 
study undertaken, 
mine these standard elemental times. 


It is essen- 
time 
deter- 


work is we 


Table III is given as representative 


Operating a Foundry on a Scientific Basis--- 


This Installment Discusses the Important Func- 


of Standard Elemental Sub-Operations 


in use, except that there is the addi- 
tional factor that the same combina- 
tion may be used in any one of the 
five or six methods, namely: 

Bench Molding (Hand and Machine 

Floor Molding 

Hand rollover machines 

Power rollover machines 

Stripping plate machines 

Jar ramming machines 

Other methods may come into future use 
Kverything depends on the accu- 


the sub-elemental 


Obviously 


racy of operation 


times. unusual care must 
be made in the selection and arrange- 
ment of equipment, as well as in re- 
cording conditions. Likewise, the op- 
that is being 


right 


erative timed be 


the 


must 


of capacity, and qualifica- 


By Frederic A Parkhurst 


five different men, but 20 observations 
for each of the five or more men. On 
kind 
thing, for times once determined for 
a given condition, cannot be changed. 


this of work accuracy is every- 


\s previously stated, they constitute 
a large percentage of future time de- 
terminations. 

Standard Sub-Elemental Times — for 


Bench and Squeeser Work 


Table III 


of variables 


In will be 
list 
which standard times apply. 
list of standard opera- 
tions has also been worked up appli- 


cable to bench 


found a long 
work, 
A similar 


for floor on 


sub-elemental 
work. 


and squeezer 
































FIG, 8—SAMPLES OF WORK THAT 

STANDARDIZED 
standard ele 
foundry work. 


of the important 
mental operations 
It will be noticed that the table is di- 


One class 


more 
for 
vided into two classes. in- 
cludes those times which are influenced 
almost solely by the size or weight of 
the flask used. The other class repre- 


senting those operations which are 
more or less dependent on the kind’ 
of equipment or method in use. In 


the first class a different time will be 


realized for each sub-elemental oper- 
tion for each flask in use. In the sec- 
ond class, the same is true for each 


sub-elemental operation for each flask 


A paper presented at the joint session of 
the American Foundrymen’s Association and 
the American Institute Metals, Chicago, 


sept. 9, 


1914 








HAS BEEN 


FIG. 9--FOUR-CYLINDER 
A COST OF 
tions, both physical and mental In 


this connection, take the average times 
of at least five different men or groups 
of men of the qualifications above de- 


scribed in the earlier part of these 
instructions. 

\ll of the standard elemental sub 
operations listed below should _ be 
timed at least 20 different times for 
each different condition and with each 
of the five average may be made 


In some cases it will be desirable and 
practicable to take a great many more 
than 20 observations (under each vary 
ing condition), especially on short sub- 
Where 


to taking 20 observations, it does not 


operations. reference is made 


mean a total of 20 where you are using 





CRANK CASE JOB RUN ON FLOOR AT 
$1.20 PER GOOD CASTING 
There are about 31 of these elemental 


sub-operations, for all of which stand- 


ard times have been determined for 


various classes of work 


The variables to be provided for in 
establishing these standard times have 
been brought down to a definite stand- 


ard. They consist of the following 
Job Classes. 
1—Non cored 
2—Cored work 
Pattern Equipment 
Single 
Gated. 
Plated 
Methods 
Bench (All hand 
Machine (Power 
Flasks. 
Snap and solid flasks—15 different sizes by 
plane dimensions and 5 depths for each 
75 combinations in all 


work 


methods 
and hand Si 


The following will help to describe 
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lor¢ fully the sub-divisi S oO ¢ eme operation time (core setting 69 
: Standard times applying on the above 
above job classes It yO ¢ id admitting of an almost unlimited 
: 1 1 eee a P combination saveea- ye 
oned here lal plate pa terns Cc Operations variable \ ot] aa class 
the Sani “job class’ as gated I sizes 900 
work See Fig. & which illustrates rotal tabulated combinations 42.334 
1 few of the many varieties of work Though the above represents ovet 
which has been standardized $2000 tabulated combinations, it is 
possible to make up other combina 
lob Class 1 Non-Cored Wort , , 
1 “Aas ee ge Pt ions to meet almost any desired case 
. Plain—gated patter often happens that some variable 
l< lrreg r—single patter : k 
ld gated patter on a new job throws it out of the 
le mplicated—single patter: 
1f Comalicnten pated patter standardized tabular group. In such 
ases, all that it is necessary to do 
Class Cored Work : 
Plats nnle cabier s to add or subtract certain sub 
at Plain ~gated pattert peration times tron the standard 
«( irreguiar®r Ssingi¢ patte 
| lrregular—gate patte e sheets 
€ Complicated —sing yatter . 
( mali ted ae Lanne \n immense amount of detail work 
vas necessary before the standardiza 
In addition to the standard times tion of all the above variables and 
vhich apply to both cored and nor their possible combinations were com 
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the necessity for taking time studies 
on each pattern. 

By this method it is possible to ap 
ply scientific management methods to 
a short job which would ordinarily run 
out long before a_ satisfactory time 
study could be made. The impor 
tance of this one feature alone must 
not be under-estimated. \s_ several 
of the Aluminum Castings Co. foun 
dries do practically a jobbing business, 
the value of these tables can be read 
ily appreciated. 

This standard data has even more 
value in several other ways than the 
feature above mentioned. In the first 
place there is no guess work as to 
the most economical combination ot 
pattern equipment, number per mold, 
size of flask, method to be employed, 
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( is necessary to take thous- 
é VOT I - 1 . tiie studies These studies 
re setting to apply to a great variety of pat 
4 s all classes and for each o 
+os ¢ | ] 
stniehi 7“ \ mentioned torms of equiy 
nt ethod and ftlask sizes Phe 
. . 1 
S t rt all this Work has been grat 
n¢ ve 
paras 
| } 
sible t I 4 data has O 
7 ( t tee t es tha 
| 
>< t o rT Ani sq ZA 
b \ i tiie Ss 1 
ec \] ’ Castings 
n } 7 ; n bor s direct fro these 
¢ 
3 < Ss means detinite ant 
ri ardizat } Short rut or} 
, 1 n bonus t ones tho 


1.620 TRANSMISSION BEARING CORES 


PER DAY 


ete \ glance at the tables tells in- 
stantly what is the best combinations 
to employ for each job to assure a 
aximunmt production and minimum 
cost 

Yet another great value is that of 
having definite data on which to base 
estimates. This applies both to the 
routine work of estimating, as well 
as the solving of problems of this 
lature by the sales representatives 
his is true of both the floor, bench 
and squeezer data. Combining these 
advantages and the ability (through 
accurate analytical costs) to check up 
past performances puts a firm employ- 
ing these methods in position to prac- 
tically predetermine costs. 


yew equipment can be made to ab- 
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solutely agree with the best standards 


and practice. There is no longer 


need to guess and try “rule of thumb” 


methods or “cut and dry” until we hit 
the right way, or the best combina 
tions. It is impossible here to list 
all of the many advantages to be de- 
rived from this data. The results 
speak for themselves. We are finding 


new uses and new value in this stand 


ardized data every day it is in use. 


All bench and squeezer jobs at both 
the Detroit and Cleveland plants have 


been put on bonus direct from these 
standard production data sheets for 
the last six months. We have to find 
a case where the men have been un 
able to reach the production asked 
for. Neither have the maximum pro 
duction figures been exceeded. The 
author claims that the standardization 


of foundry operations and _ practice 
here described marks an epoch in the 
history of foundry work and is in itself 
the 


ment ‘in this virgin field. 


vindication of scientific manage 


Parkhurst Differential Bonus 


It is not the intention here 


into a 


to 
or 


enter 
discussion, academic other- 
wise, of the advantages of the various 
forms of remunerating labor. Based 
the with day 
work, piece work, premium and bonus, 
the last 10 
veloped a differential bonus 
The differential 
below, has been flexible enough to be 


on writer’s experience 


he has during vears de- 


system. 
system, as described 
readily adaptable to any requirements 
put it. 
mental principle throughout, the appli 


upon Using the same funda- 
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cation of the standard differential 
bonus charts is universal 

The author’s experience has’ been 
that with properly standardized hourly 
rates for various grades of labor 1n 
each trade involved, the addition of 
a generous bonus for high production 
will give greater results than any 
other method. As he has had occasion 
to remark before, we pay for the em 
ploye’s time, we arrange his equip 
ment and supply a more or less com 


plex organization to control that equip 


iment and the materials in process. 
By positive means we determine the 
maximum production that the averagé 
good man can turn out per day and 
we certainly have the privilege of util 
izing the time we pay for to the best 
advantage and toward this end. Ob 


viously, however, it is not fair to the 


‘yt 
dt 


rates and differential bonus for diffe 
ent classes of work, combined with a 
proper organization, including an es 
pecially strict inspection service, yor 
can much better control your labor 
and product than you can under the 


average piecework svsten 


Us Differential Bo 


of us 
Combine with the above methods 
accurate information as to. exactly 
what is involved in. each job, how 
long cach job should take based or 
stop watch observations; add to these 


an openly advertised policy that unde: 


no circumstances will you reduce 
rate once set. Table IV indicates wl 
the result. will be 


dit 


ferential bonus, as used by the author, 


To develop and standardize the 


to standard 


provide n 


decided 








FIG. 7 TRANSMISSION CASE FLOOR JOB 
vorker to prevent his participating i 
the saving that is realized. We do 
this by means of increased wages (in 
the form of bonus) in proportion to 
the additional work he turns out 

If the employe is assured of a day's 
pay his mental attitude from the very 


start is going to be more favorabk 
than if his pay depends entirely on 
what he turns out for a day’s work, 
as under the piecework system In 
plecework shop the men are oftet 
put on strange jobs and though th 
work hard all day they are not 


to than one-third or ot 


half 


earn more 


of a regular day’s 


ay go on for several days before t 

can make their average piecework 

day’s pay. This obviously is unfai 
By the adoption of standard hourly 


pay This 


charts for 15 different bonus lasses 
his classification applies to the 

nd not to the man In other words, 
obs are classi ed is ging 
bonus class l, 3 or & as the case may 

Each bonus class number is 

quivalent to 25c¢ per day 1XimM 
vonus for 100 per nt fiicte \ 
Therefore, a job rated as belonging 
inder bonus class 5 would pay $1.25 
naximum bonus 100 i 
ney 

The differential is tig i basis 
t 10 per cent the x s 
for 50 per cent od ; } 1Oo 
per cent bonus 100 mt 1 
duction It ght | ther 
plained here t tl I S bs 
seldom started as low ns 5 

tf the calculat x 
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More 
bonus is 


duction. generally in a new 
started at 60 or 


the local 


shop the 


70 per cent, depending on 


shop conditions. 


Table 


IV shows a standard differen- 


IG. 13—FOUR-CYLINDER OIL PAN 


bonus chart covering two charts, 
namely 100 and 101 
The letters A, B, C 


50, 60, 70 and 80 


tial 

units 
and D, 
per 
The 


resents standard production or 


per day 
represent 
cent produc 


tion respectively. letter S rep 
100 per 
cent efficiency. 


j 


Starting the bonus 


lo further explain, it should be not 
ed that local 
class of help and other variables gov 


the 


plant conditions, the 


ern to a great extent progress 
This 
is particularly true of the early stages 


these 


than can be made particularly. 


of reorganization work. During 
carly stages, it 1s com 
the 


and 


necessary to 


mence bonus sometimes as low 


as 60 sometimes as low as 50 
cent of the 
This 
readily appreciated when one stops t 


that ask 


nve or production 


pel maximum bonus pro 


duction. statement can be more 
unusual to 


the 


consider it is not 


for six times 
per day under bonus that has been the 
the 


start 


ordinary practice of shop under 


day work If we bonus (even 


amount) at 50 
this 


though it is a small 


cent of max- 


the 


per cent or 6U 
put 


per 
the bonus nearer 
This 
little 
himself 
not Of 


imum, we 
tends to 
effort 


whether 


reach of the employ: 


encourage him to make a 


to demonstrate for 

bonus can be made or course, 
at this stage of 
help of the 
that he 


moves. As 


his work he has the 


time study foreman 


see does not waste 


the 


shop be comes 


false time goes on 
average efficiency of the 
higher and the starting point for n¢ 

jobs can be raised to 70 per cent and 
later to 80 the 


maximum. In all the 


j 


per cent of calculated 


cases bonus 
the 
whether the | 


given percentages 1s Same On arn) 


chart, mus starts 


Ov | cent or. at 


TAE FOUNDRY 


\t the 


nui 


Detroit plant of the Alumi- 
io. ail jobs 
been figured to commence at 80 
the 


This 80 per cent factor was 


Castings bonus 


have 


per cent of maximum bonus pro- 


duction. 


PRODUCTION, 110 MOLDS PER DAY 


1913. 


where the 


We 


man 


established 
vet to 


have 
did 


found 


sept. i, 


find a case 


not earn bonus, nor have we 


the 
exceeded. 


any case where maximum bonus 
was appreciably 

It should be that th 
figure of 80 per cent above mentioned, 
the point at the 


On all jobs it is expected 


understood 


means which bonus 
commences. 
the 


90 pel 


reach 
the 
The exception 


workman will 
100 
naximum production. 


100 


that average 


cent to per cent of 


al man will go to per cent and 


beyond. . 
abili- 


rood 


This exceptional man with the 
to exceed the 


vorker perfectly 


what average 


can do is welcome 
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to the extra remunerations that he 
by exceeding the 100 per cent 

It should be noted that though 
bonus charts are figured to 100 
per cent production, if a man should 
amount by 5 or 10 per 
the differential is extended down 
to the figure which he actually realizes. 


gets 
mark. 
the 


exceed this 
cent 


In other words, there is no limit. 
Confidence of Workmen 

The 

agement 


the 
into 


success of any form of 
the 
management is 
the 


excuses 


man- 
confidence which 
enabled to instill 
Subterfuge and 
rates must be 
The writer has 
always made it a point never to lower 
established. This 


policy is openly published in the shop 


lies in 


personnel. 
for changing 
absolutely avoided. 


a bonus rate once 
rules with concerns he has been identi- 
fied with. He owes the success of his 
methods in a great measure to the fact 
that the personal factor has been of 
paramount consideration with him and 
all of those who come in contact with 
him and his methods know that prices 
will not be lowered, providing, of 
course, the equipment and method re 
Furthermore, he 


mains unchanged. 


uses no “excursion rates”. A job once 


set is fixed forever. 


leave a wrong im 
the 
preceding 


In order not to 
closing 
paragraph, a 
is desirable. We 
are continually being confronted with 
slight 


regarding 
the 


pression sen 


tence of 


word of explanation 


changes in pattern équipment 


or methods that theoretically and fair- 


ly would even call for the revision 
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BENCH JOB 


150 MANIFOLDS PER DAY 
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57 
of the bonus prices. Where this piecework production, which aver- in Fig. 11. This is a transmission 
change of equipment does not make ages 37.5 castings per day. This same bearing core and the average produc- 
any material difference, say only 5 man asked to be told a day before tion is 1,620 cores per nine-hour day. 
or 10 per cent, we in the majority of the pattern was to go out of the sand Fig. 12 illustrates a transmission 
cases let the original bonus chart so that he and his gang could put job run by a molding gang of four 
stand. We are very careful not to up a record that no other gang could men and two laborers employed in 
take advantage of any slight alteration touch. It is spirit of this kind which dumping out and cutting sand. The 
of equipment to reduce a price. We _ spells co-operation and harmony and production on this job averages 160 
are also careful to let the man real- gives the greatest results under any to 180 good castings per nine-hour 
ize that the entire scheme of manage- form of management. day. Fig. 14 illustrates a typical bench 
ment from start to finish is one that Fig. 10 shows a typical core job, job. This is an intake manifold, on 
contemplates fair treatment to him. on which the average daily production which the average production is 150 

Table ITI. 
STANDARD ELEMENTAL SUB-OPERATIONS FOR FLOOR MOLDING 
Refer Refer- Refer- 
ence ence ence 
No. Sub-operation No Sub-operation. No. Sub-operation 
1 Brush off pattern 64 Shovel in 13 inches sand 124 Roll Tabor hand rollover mch., 4 men 
2 Blow off pattern 65 Shovel in 14 inches sand 125 Roll Pridmore rollover mch., 1 man 
3 Dust on parting 66 Shovel in 15 inches sand 126 Roll Pridmore rollover mch., 2 men 
4 Set 10 Ib. flask 67 Ram 4 inches sand “light” 127 Roll Pridmore rollover mch., 3 men 
c Set 20 lb. flask 68 Ram 4 inches sand “medium” 128 Roll Pridmore rollover mch., 4 men 
6 Set 30 Ib. flask 69 Ram 4 inches sand “hard” 129 Rollover Tabor power rollover mch 
, Set 40 Ib. flask 70 Ram 6 inches sand “light’’ 130 Rollover Pridmore power rollover mch 
s Set 80 Ib. flask 71 Ram 6 inches sand “medium” 131 Wedge up under board 
9 Set 60 Ib. flask 72 Ram 6 inches sand “hard” 132 Unclamp (See above item No. 107) 
10 Set 70 Ib. flask 73 Ram 8 inches sand “light” 133 Unclamp (See above item No. 108) 
1] Set 80 Ib. flask 74 Ram 8 inches sand “medium” 134 Unclamp (See above item No. 109 
12 Set 90 Ib. flask 75 Ram 8 inches sand “hard” 135 Rap by hand 
13 Set 100 Ib. flask 76 Fill flask 3 inches above top 136 Rap by vibrator 
14. Set 120 Ib. flask 77 Fill flask 4 inches above top 137 Rap by hand and draw pattern ow 
15 Set 140 Ib. flask 78 Fill flask 5 inches above top machine, 1 inch 
16 Set 160 lb. flask 79 ~=sW Fill flask 6 inches above top 138 Rap by hand and draw pattern on 
17 Set 180 lb. flask 80 Step off machine, 2 inches 
18 Set 200 Ib. flask 81 Butt ram 139 Rap by hand and draw pattern on 
19 Set 220 lb. flask 82 Level off ‘‘shovel’’ machine, 3 inches 
20 Set 1 sprue 83 Level off ‘“hard’’ 140 Rap by hand and draw pattern on 
1 Set 2 sprue 84 Strike off machine, 4 inches 
02 Set 3 sprue 85 Pull 1 sprue 141 Rap by hand and draw pattern on 
3 Set 4 sprue 86 Pull 2 sprue machine, 5 inches 
24 Set 1 riser 87 Pull 3 sprue 142. Rap by hand and draw pattern on 
25 Set 2 riser 88 Pull 4 sprue machine, 6 inches 
26 Set 3 riser 89 Pull 1 riser 143 Rap by hand and draw pattern 
27. —s Set 4 riser 90 Pull 2 riser machine, 7 inches 
28 Set 5 riser 91 Pull 3 riser 144. Rap by hand and draw pattern on 
29 Set 6 riser 92 Pull 4 riser machine, 8 inches 
30 Set 7 riser 93 Pull 5 riser 145 Rap by hand and draw pattern 
31 Set 8 riser 94 ~=Pull 6 riser machine, 9 inches 
32 Set 9 riser 95 Pull 7 riser 146 Rap by hand and draw pattern on 
33 Set 10 riser 96 Pull 8 riser machine, 10 inches 
34 Set 11 riser 97 Pull 9 riser 147 Rap by hand and draw pattern on 
35 Set 12 riser 98 Pull 10 riser machine, 11 inches 
36 Sift sand '%-inch deep 99 Pull 11 riser 148 Rap by hand and draw pattern on 
37 ~=« Sift sand %4-inch deep 100 = Pull 12 riser machine, 12 inches 
38 «= Sift sand on pattern 1 inch high 101 Level off before board goes 149 Draw pattern by hand, 1 inch 
39 Sift sand on pattern 2 inches high 102 Put on board 150 Draw pattern by hand, 2 inches 
40) Sift sand on pattern 3 inches high 103 Rub board to good bearing 151 Draw pattern by hand, 3 inches 
41 Sift sand on pattern 4 inches high 104 Clamp board with 2 clamps 152 Draw pattern by hand, 4 inches 
42 Sift sand on pattern 5 inches high 105 Clamp board with 4 clamps 153 Draw pattern by hand, 5 inches 
43 Sift sand on pattern 6 inches hig! 106 Clamp board with 6 clamps 154 Draw pattern by hand, 6 inches 
44 Sift sand on pattern 7 inches high 107 Clamp. board with clamps and 155 Draw pattern by hand, 7 inches 
45 Sift sand on pattern 8 inches high wedge 156 Draw pattern by hand, 8 inches 
46 Sift sand on pattern 9 inches high 108 Clamp board wit! 4 clamps and = 157 Draw pattern by hand, 9 inches 
47 Sift sand on pattern 10 inches high wedge 158 Draw pattern by hand, 10 inches 
48 Sift sand on pattern 11 inches high 109 Clamp board with 6 clamps and _ 159 Draw pattern by hand, 11 inches 
49 Sift sand on pattern 12 inches high wedge 160 Draw pattern by hand, 12 inches 
50 Press sand around pattern 110 Clamp board with automatic clamp 161 Draw pattern on machine, 1 inch 
51 Tuck straight bans 111 Roll over by hand, 1 man 162 Draw pattern on machine, 2 inches 
52 Tuck slant out bans 112 Roll over by hand, men 163 Draw pattern on machine, 3 inches 
53 Tuck Vertical bans 113 Roll over by hand, 3 men 164 Draw pattern on machine, 4 inches 
54 Tuck irregular bans 114 Roll over by hand, 4 men 165 Draw pattern on machine, 5 inches 
55 Shovel in inches sand 115 Roll over by hand, 5 men 166 Draw pattern on machine, 6 inches 
56 Shovel in 5 inches sand 116 Roll over by hand, 6 men 167 Draw pattern on machine, 7 inches 
57 Shovel in 6 inches sand 117 Roll over by hand, 7 men 168 Draw pattern on machine, 8 inches 
58 Shovel in 7 inches sand 118 Roll over by hand, 8 men 169 Draw pattern on machine, 9 inches 
59 Shovel in 8 inches sand 119 Roll over by hand, 9 men 170 Draw pattern on machine, 10 inches 
60 Shovel in'9 inches sand 120 Roll over by hand, 10 men 171 Draw pattern on machine, 11 inches 
61 Shovel in 10 inches sand 121 Roll Tabor hand rollover mch.,1 man 172 Draw pattern on hine, 12 inches 
62 Shovel in 11 inches sand 122. Roll Tabor hand rollover mch.,2 men 173 Return machine t mming positio 
63 Shovel in 12 inches sand 123 Roll Tabor hand rollover mch., 3 men 
The writer can cite cases of where is 1,305 cores per nine-hour day. The molds per nine-hour day. Work of 
the head man of a molding gang core illustrated is a Packard hub cap this kind, as well as all other bench 
has asked for an additional laborer core. Fig. 13 represents another large and squeezer work is covered by the 


to dump out, stating if this man was 
supplied he could raise his day’s pro- 
duction from 70 to 77 molds. This 
was done on one particular job and 
the job ran for weeks at the average 
of over 76.2 good castings per- day. 
The production of 76.2 re- 
ferred to, under bonus represents an 
increase of 103 per cent over the old 


castings, 


floor job. This is a four-cylinder oil pan 
for which three sets equipment 
were made to the customer of 
a production of 75 good castings per 
day. A great many thousand of these 
pans have been made of this design. 
The average runs 
108 to 115 molds per nine-hour day. 
\nother typical core job is illustrated 


of 


assure 


production from 


standard data described in preceding 
sections. Fig. 8 illustrates a small 
variety of the work covered by these 
standard tables. 


Before closing with the subject of 
the application of differential bonus, at- 
tention is called to Table V. The ob- 
ject of listing so many different items 
rather than expressing the results ob- 
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total 
the 
increases 


tained in lump figures, is to 


show up great difference in pro- 


duction and cost decreases 


between different jobs. In other words, 


it will be noted that production in- 
crease runs from only a few per 
cent to over 700 per cent. The fig- 
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Comparison of Analysis and 
Shrinkage 
By W. J. Keep 
Question :—Formerly we depended up- 
on the chemical analysis of our mix- 
tures to ascertain the -required amount 





From an analysis of the casting you can 
calculate a mixture that will duplicate 
the work, provided it is what you desire. 
It will be found that low sulphur, rea- 
sonably low phosphorus and manganese 
and silicon, high for soft castings and 
low for hard castings, will give the best 








ures in the cost decrease column in a_ of silicon to produce a given shrinkage. results. Always purchase iron and coke 
few instances show practically no de- In some mixtures it seemed necessary with this in mind. With the other 
crease in cost and in others the de- to use more silicon than in others to elements as_ previously specified, 
crease is 80 or more per cent. These obtain the desired shrinkage. It was creased silicon will decrease shrinkage 
figures illustrate better than can be suggested to us that this was due to the and combined carbon and will soften the 
done in any other way, the great varia- fact that the manganese was low. castings. Reducing the silicon will give 
Table IV. 
STANDARD DIFFERENTIAL BONUS CHART 
Bonus Product’n in BONUS CLASSES 
Units per day for (The decimal over the bonus class figures are the differential or increment of change.) 
Chart. Chart 0.0045 0.009 1.0135 0.018 0.0225 0.027 0.0315 0.036 0.0405 0.045 0.0495 0.054 0.0585 0.063 0.0675 
100 101 i 3 4 5 6 7 8 9 10 11 12 13 14 15 
A 50 51 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.250 0.275 0.300 0.325 0.350 0.375 
51 52 0.030 0.059 0.089 0.118 0.148 0.177 0.207 0.236 0.266 0.295 0.325 0.354 0.384 0.413 0.443 
52 53 0.034 0.068 0.102 0.136 0.170 0.204 0.238 0.272 0.306 0.340 0.374 0.408 0.442 0.476 0.510 
53 54 0.039 0.077 0.116 0.154 0.193 0.231 0.270 0.308 0.347 0.385 0.424 0.462 0.501 0.539 0.578 
54 55 0.043 0.086 0.129 0.172 0.215 0.258 0.301 0.344 0.387 0.430 0.473 0.516 0.559 0.602 0.645 
55 56 0.048 0.095 0.143 0.190 0.238 0.285 0.333 0.380 0.428 0.475 0.523 0.570 0.618 0.665 0.713 
56 57 0.052 0.104 0.156 08 0.260 0.312 0.364 0.416 0.468 0.520 0.572 0.624 0.676 0.728 0.780 
57 58 0.057 0.113 0.170 260=—s«O..283 0.339 0.396 0.452 0.509 0.565 0.622 0.678 0.735 0.791 0.848 
58 59 0.061 0.122 0.183 1.244 0.305 0.366 0.427 0.488 0.549 0.610 0.671 0.732 0.793 0.854 0.915 
59 60 0.066 0.131 0.197 262 0.328 0.393 0.459 0.524 0.590 0.655 0.721 0.786 0.852 0.917 0.983 
B 60 61 0.070 0.140 0.210 0.280 0.350 0.420 0.490 0.560 0.630 0.700 0.770 0.840 0.910 0.980 1.050 
61 62 0.075 0.149 0.224 0.298 0.373 0.447 0.522 0.596 0.671 0.745 0.820 0.894 0.969 1.043 1.118 
62 63 0.079 0.158 0.237 0.316 0.395 0.474 0.553 0.632 0.711 0.790 0.869 0.948 1.027 1.106 1.185 
63 64 0.084 0.167 0.251 1.334 0.418 0.501 0.585 0.668 0.752 0.835 0.919 1.002 1.086 1.169 i. Zan 
64 65 0.088 0.176 0.264 0.440 0.528 0.616 0.704 0.792 0.880 0.968 1.056 1.144 1.232 1.320 
65 66 0.093 0.185 0.278 0.463 0.555 0.648 0.740 0.833 0.925 1.018 1.110 1.203 1.295 1.388 
66 67 0.097 0.194 0.291 388 0.485 0.582 0.679 0.776 0.873 0.970 1.067 1.164 1.261 1.358 1.455 
67 68 0.102 0.203 0.305 40¢ 0.508 0.609 0.711 0.812 0.914 1.015 ee sy 1.218 1.320 1.421 1.523 
68 69 0.106 0.212 0.318 424 0.530 0.636 0.742 0.848 0.954 1.060 1.166 1.272 1.378 1.484 1.500 
69 70 0.111 0.221 0.332 44 0.553 0.663 0.774 0.884 0.995 1.105 1.216 1.326 1.437 1.547 1.658 
( 70 71 0.115 0.230 0.345 460) 0.575 0.690 0.805 0.920 1.035 1.150 1.265 1.380 1.495 1.610 1.725 
71 72 0.120 0.239 359 ).478 0.598 0.717 0.837 0.956 1.076 1.195 eS 1.434 1.554 1.673 1.793 
72 73 0.124 0.248 0.372 0. 49¢€ 0.620 0.744 0.868 0.992 1.116 1.240 1.364 1.488 1.612 1.736 1.860 
73 74 0.129 0.257 0.386 14 ).643 0.771 0.900 1.028 1.157 1.285 1.414 1.542 1.671 1.799 1.928 
74 75 0.123 0.266 0.399 0.665 0.798 0.931 1.064 1.197 1.330 .1.463 1.596 1.729 1.862 1.995 
7 76 0.138 0.275 0.413 0.688 0.825 0.963 1.100 1.238 i375 1.513 1.650 1.788 1.925 2.063 
6 7 0.142 0.284 0.426 68 710 0.852 0.994 1.136 1.278 1.420 1.562 1.704 1.846 1.988 2.130 
7 78 0.147 0.2 ).440 86 0.733 0.879 1.026 1.172 1.319 1.465 1.612 1.758 1.905 2.051 2.198 
78 79 0.151 0, 34 0.453 604 0.755 0.906 1.057 1.208 1.359 1.510 1.661 1.812 1.963 2.114 2.265 
79 80 0.156 0.311 0.467 ¢ 0.778 0.933 1.089 1.244 1.400 1.555 1.711 1.866 2.022 ee ej 2.3933 
D 80 81 0.160 0.320 0.480 ¢ 0.800 0.960 1.120 1.280 1.440 1.600 1.760 1.920 2.080 2.240 2.400 
81 82 0.165 0.329 0.494 ¢ 0.823 0.987 1.152 1.316 1.481 1.645 1.810 1.974 Pe ey 2.303 2.468 
82 83 0.169 0.338 0.507 0.67¢ 1.845 1.014 1.183 1.do2 1.521 1.690 1.859 2.028 ye 2.366 2.535 
83 &4 0.174 347 0.521 694 ). 868 1.041 255 1.388 1.562 1.735 1.909 2.082 2.256 2.429 2.603 
84 85 0.178 0.356 0.534 0.71 ). 890 1.068 1.246 1.424 1.602 1.780 1.958 2.136 2.314 2.492 2.670 
85 86 0.183 0.36 0.548 ) 113 1.095 1.278 1.460 1.643 1.825 2.008 2.190 2.373 3.555 2.738 
86 87 0.187 0.374 0.561 748 35 1.122 1.309 1.496 1.683 1.870 2.057 2.244 2.431 2.168 2.805 
87 88 0.192 0.383 0.875 0.766 958 1.149 1.341 1.532 1.724 : 95 2.107 2.298 2.490 2.681 2.873 
88 89 0.196 0.392 0.588 0.78 80 1.176 Pere 1.568 1.764 1.960 2.156 2.352 2.548 2.744 2.940 
89 90 0.201 0.401 0.602 0.8 1.00; 1.203 1.404 1.604 1.805 2.005 2.206 2.406 2.607 2.807 3.008 
90 91 0.205 0.410 0.615 8 1.025 1.230 1.435 1.640 1.845 2.050 2.255 2.460 2.665 2.870 3.075 
9] 92 0.210 0.419 0.629 0.838 1.048 1.257 1.467 1.676 1.886 095 2.305 2.514 2.724 2.933 3.143 
92 93 0.214 0.428 0.642 0. 85¢ 1.070 1.284 1.498 1.712 1.926 ?.140 2.354 2.568 2.782 2.996 3.210 
93 94 0.219 0.437 0.656 0.874 1.093 1.311 1.530 1.748 1.967 2.185 2.404 2.622 2.481 3.059 3.278 
94 95 0.223 0.446 0.669 0.892 1.25 1.338 1.561 1.784 2.007 ? 230 2.453 2.676 2.899 3 da6 3.345 
95 96 0.228 0.455 0.683 0.910 1.138 1.365 1.593 1.820 2.048 Pe Fhe 2.503 2.730 2.958 3.185 3.413 
96 97 0.232 0.464 0.696 ).928 1.1¢ 1.392 1.624 1.856 2.088 ». 320 2.952 2.784 3.016 3.248 3.480 
97 98 0.237 0.473 946 1.18 1.419 1.656 1.892 2.129 ?. 365 2.602 2.838 3.075 3.341 3.548 
98 99 0.241 0.482 1.964 1 1.446 1.687 1.928 2.169 2.410 2.651 2.892 3.133 3.374 3.615 
99 100 0.246 0.491 ),98 l 1.473 1.719 1.964 2.210 AR 2.701 2.946 sane 3.437 3.683 
S 100 101 0.250 0.500 1 ] 1.500 [750 2.000. 2.250 2.500 2.750 3.000 3.250 3.500 3.750 
NOTE S Standard production for specific litions, as defined by the instruction card for each job and based on accurate 
stop watch observations. A, B, C or D represent quantity at which bonus is to commence; once determined for a job this starting point 
is never changed for that job. Opposite the quantity per day will be found in each column (Bonus Class) the bonus per day in dollars 
and cents for that class 








that exist in the 
both as to the 


tions average 


job, 


production standard 


and direct costs. In other words, un- 


der ordinary methods, it is co1 


para 
tively easy for jobs to be limited in 
production due to the apparent sim 


ilarity between one job and anothe: 


These figures also show up the great 
what in the jud 


difference between 


ment of the average good mechani 
should be a day’s work and what a 
tually should be alized when the 


facts are accurately determined 





Kindly advise us whether we should pay 
attention to the proportions of 
phosphorus and 
ganese when purchasing pig iron. 


more 


sulphur, silicon, man- 


shrinkage 
influence of all of 
elements as 


Answer:—The measure of 
reflects the 


chemical 


these 
well as the heat 
casting—whether the 
dull or hot, whether it 
is poured dull or hot whether it is per- 
mitted to cool in the shaken- 
ut hot—in other words, it tells what 
nd of a 


treatment of the 
iron is melted 


mold or 


casting you have 


produced. 








high combined carbon, increased shrink- 
age and harder castings. If you find 
that your shrinkage increases, increase 
the percentage of 
shrinkage is 


silicon, and if the 
than it should be, 
increase the percentage of scrap. This 
works well in practice and if you use 
the same irons at all times, it is fairly 
accurate. 


lower 


If you desire to purchase an- 
brand of pig iron, buy one car 
and try it out in place of some iron in 
your mixture. If the silicon is higher 
than in the iron that you have used, the 


other 
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and pattern shop practice suitable for 


for all con 
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publication 
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shrinkage will decline. 


. +4: the chippers are provided with eye pro- : 
cent. Above that point silicon makes “ee o : ye Pro- the eyelid and eye ball. 
: . tectors. nly a short me ago one ot 
iron hard. For machinery castings the . ¥ k aad " . = . odin 
6 ott: *se workmen was _ struck le eye 
percentage of silicon should rarely be a een — a ee ae 


in excess of 2.50 per cent and for light 


This 
regarding the influence of silicon, how- 
ever, applies only up to about 3 per 
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statement 


Proper Eye Protectors 


In a large shop in New York state all 


all 
through the 


as from 


by a very heavy chip of metal which 


not so much from small pieces of glass, 


frame and cutting through 


New San Francisco Laboratory 
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the glass being driven 











































: : ve the glass back g » frame The Charles C. Kawin Co., Chicago, 
machinery castings not below 2 per cent, — the glass we sth h the me 7 : blished lal < 
: ( ; tec n glasse > We < g. las establishec a aboratory§ at San 
because slower coaling separates the 0! Me Protection glasses he was we aie — 2 See 
. ; His eye was so seriously injured by this Francisco in charge of William J. 
graphite and makes the casting soft. , ; : es : , 
glass that it had to be removed. These Mulcahy, secretary of this company 
The W. S. Rockwell Co., furnace glasses gave no protection from broken This office has been established to meet 
engineer, 50 Church street, New York glass. The case was settled for $4,000. the requirements of the rapidly grow- 
Table V. 
TABLE OF PRODUCTION AND DIRECT LABOR COST COMPARISONS. 
_Old_ Method ————-_,—————— New Method ——___ Old Method ————~ — —— New Method —————_, 
Including Day, Piece and Under Scientific Management Including Day, Piece and Under Scientific Management 
Premium Work. and Differential Bonus. Premium Work, and Differential Bonus. 
= § é sy 8 3 ¢ ¢ $ je 3 
Ss £6 3 bE Se 3 5o oe S$ 8; Z be 8s é ba Sf Se 
. gs 83s ; a as b oa ff = oS . an | MS 2 as Sn FF 

= = ee = — Ys wo 55 ‘> & = ov Oy. S +36 Ss S as 50 a 

t & 88 3 : - 5 S 8F 8% E & 8s S 28 685 £ zs gk (ES 

1 MD 30.9 $11.79 $ .382 54 $17.18 $ .318 75 16.8 60 Mé¢ 85 1.39 .0164 316 1.91 006 272 63.4 

2 MD 34. 13.43 .395 66.7 19.50 .293 96 25.8 61 MC 160 1.29 0087 450 2.51 0058 181. 33.3 

3 MD 22.62 9.75 .430 65.6 18.26 .278 190 35.4 62 MC 120 1.7 0146 270 2.33 0086 125 41. 

4MD 74. 8.36 50 32 11.16 099 51.3 12.4 63 M¢ 85 1.00 .0118 190 1.00 .0053 112. 55 

5 MD 14.25 16.2 1.140 16.33 19.50 1.193 14.25 4.7 65 MC 220 1.71 .0078 720 3.01 .0042 227. 46.2 

6 MC 40. 4.80 .120 65. 5.21 .080 62 33.3 67 MC 156 1.39 .0093 421. 1.78 .0042 180. 54.8 

7 MC 42.5 4.46 -105 55. 3.68 .067 29.2 36.2 68 MC 180 1.26 .007 447. 1.83 0041 148. 41.5 

8 MC 42.5 4.25 .100 55 4.43 081 29.2 19. 69 MC 180 1.26 .007 419. 1.83 .0047 133. 32.9 

9 MC 42.5 4.68 .110 55. 3.93 072 29.2 34.5 70 MC 125 1.50 .012 151 1.80 0119 21. 0 

10 MC 42.5 3.83 .090 55. 4.43 .081 29.2 10. 71 MC 108 1.26 0117 + 214. 1.98 0093 98. 20.5 

11 MC 42.5 3.83 .090 55 4.43 081 29.2 10 72 M¢ 24 2.75 .1144 59. 4.02 0682 145. 40.3 

12 MC 42.5 4.25 .100 55. 3.60 .065 9.2 35. 73 M¢ 3. Re .1195 55 4.14 0753 139 37. 

13 MC _ 93. $.12 .055 90 3.31 037 3.2 32.7 74 M( 73 2.50 .0343 140 2.50 0179 91.8 47.8 

14 MC 58 5.51 .095 80. 4.08 051 38.9 56.8 5 MC 190 1.13 .0059 378 1.49 0039 99 33.9 

15 M¢ 50. 2.00 .040 110 3.10 028 120. 30. 76 MC 220 1.13 .0051 600 2.21 .0037 173 27.4 

146 MD 29.5 8.25 .280 52. 9.97 192 y 4 31.4 77 M¢ 220 1.71 0078 579 2.43 .0042 163 46.2 

17 MC 125. 6.00 .040 200 4.57 023 60 42.5 78 M¢ 41 50 .061 99 3.65 0369 141.5 39.6 

18 MC 80 4.00 050 100 3.59 036 25. 28. 79 M¢ 60 2.25 .0375 222 4.62 0208 270. 44.5 

19 MC 220 5.50 025 240. 4.27 0178 9 28.8 80 MC 35 25 0643 63 2.97 0472 80. 26.6 

20 MD 37.5 16.06 .428 76.2 18.89 248 103.2 41.8 81 M¢ 75 OU .04 72. 5.36 0312 129. 22. 

21 MD 33 10.75 326 76.2 14.90 195 131 40.2 82 M¢ 42 75 0655 80 4.07 0509 90 22.3 

22 MD 72 7.00 .097 138 7.00 051 92 47.5 83 MC 400 1.26 0032 694 1.67 0024 73.4 25. 

23 mG 67S 3.00 040 180. 5.30 0294 140 26.5 84 M¢ 3 50 1086 50. 4.35 0871 117. 19.8 

24 MD 44.7 8.00 179 74.8 8.00 107 673 40.2 85 M¢ 3 2.50 .1086 56 4.18 0748 143.5 31.1 

27 MD 11.8 15.50 one 27. 23.96 .890 128 Sad 86 M¢ 37 5.50 -1485 81 9.78 1206 119. 18.8 

28 MD 27.5 y By 282 42.6 9.09 213 55. 24.4 87 MC 650 1.26 0019 1200 1.83 .0015 84.6 21. 

29 MC 235. 5.00 200 34. 3.51 103 36. 48.4 88 MID 8&8 7.75 0881 72. 10.25 0596 104.6 32.4 

30 MD 51 11.00 216 81.2 11.00 135 59.2 37.5 89 M¢ $5 75 0612 68 3.23 0475 51.3 22.4 

31 MD 15.15 18.23 1.196 34.6 31.59 913 129.1 30.9 90 M¢ 25 50 10 37 3.50 0947 48. . 

32 MD 18.2 10.75 592 33.3 15.47 465 83 21.4 91 Mé¢ 45 3.00 .0666 27 5.03 0396 182 40.5 

33 MD 14.8 15.79 1.063 28. 22.78 814 89. 23.4 2 MC 110 1.39 0126 210 1.77 0084 91. 33.3 

35 MD 9.8 13.25 1.353 25.2 24.90 988 157.3 27. 93 MD 15.8 9.25 585 23.1 9.25 402 46.2 31.3 

36 MD 12.2 14.25 1.004 ke 15.695 506 1541 48.6 94 MC 190 1.26 0066 585 2.42 0041 208 37.9 

37 MD 21.5 8.25 .384 46.6 11.42 245 116.7 36.2 95 MD 18.2 10.75 592 33.3 15.47 465 83 21.4 

38 MD 44.9 8.00 178 80.2 11.12 139 78.5 21.9 96 MC 180 1.39 0077 431. 1.85 .0043 139.5 44.2 

39 MD 65. r Py 119 127.6 10.39 .081 96.3 31.9 97 MC 240 1.50 0063 492 1.94 0039 105. 38.1 

40 MC 58. 3.00 -0518 90. 4.12 0458 55. 16. 101 MC 130 1.75 0135 278 2.18 0078 114. 42.2 

42 MD 13. 16.50 1.27 23. 16.50 718 yt 43.5 102 M¢ 70 1.00 0037 509 1.69 0033 88.5 10.8 

43 MD 45.1 11.75 -26 54 11.75 217 19.9 19.8 103 MC 35 2.92 0835 92. 3.85 0418 163. 50. 

44 MD 10.8 3.25 .301 25.6 4.63 181 137 40. 104 M¢ 35 3.24 092 96 4.984 052 174.28 43.4 

45 MC 50. 3.00 -.060 151. 5.63 0373 202. 37.8 107 M¢ 82 3.24 039 187 3.25 017 128. 56.4 

46 MC _ 33. 4.50 .136 65. 5.93 .0913 97 32.9 109 M¢ 55 3.00 0546 180 3.93 0218 227 60. 

47 MC 70. 2.50 -.0357 180 3.79 O21  1S7 41.2 110 M¢ 50 3.00 .06 162 3.72 023 224. 61.7 

48 MC 17 3.00 1765 32 3.64 1138 8&8 35.5 111 MI) 102 7.75 076 140.4 y Pe he .055 36.6 27.6 

49 MC 35. 2.00 0572 73. 3.01 0412 108.6 38.8 112 MD 12.9 19.50 1.51 24.5 26.16 1.07 89.9 41.1 

50 MC 49. 2.25 .046 90. 3.39 .0377 83.7 22.0 115 MD 45.3 7.25 .16 95 10.35 1089 109. 31.3 

51 MC 34. 2.50 .0736 73. 3.87 .053 114 28. 116 MD = 33.33 13.71 4113 65.37 13.07 1997 90.3 51.4 

23 me «67S. 2.50 .0343 190. 3.64 .0186 160 45.7 117 MD 8.66 3.01 347 16 3.01 188 86. 45.8 

53 mec. 4S. 3.00 .04 550. 4.05 .0074 633 81.5 118 MD 90 3.24 036 316 4.55 014 251.1 61.1 

54 MD 79. 11.25 -155 166.5 16.666 .10 110.7 35.4 119 MD 91 12.04 132 127.75 8.04 063 40.3 52.2 

55 MC 43. 5.25 122 77. 7.37 0958 79.1 38.2 120 MD 91 11.26 1237 162 9.41 058 78. 53.1 

56 MC 65. 1.39 -.0214 325. 1.93 -.0059 400 72.5 121 MD 242 12.34 0509 435 9.35 .0214 79.7 58. 

57 MC 65. 1.39 .0214 360. 2.02 -0056 454 73.9 122 MC 160 ) 0125 700 4.73 0067 337. 46.4 
City, has issued an interesting com- On the other hand. one of the largest ing western trade of the Charles C. 
parative scale of Fahrenheit and _ steel works in this country provides the Kawin Co. and to better meet the needs 
Centigrade thermometers. The scale men with safety glasses which have a f the foundrymen on the Pacific coast 
is arranzed in the form of a circle safety flange extending over the back of in giving them advice on their melting 
and covers a range in temperature the glass. This flange prevents glass operations, furnishing them with chemi- 
from 0 to 3200 degrees Fahr. Tables passing through and injuring the eye. al analyses and making mixtures and 
of hardening heats, tempering heats Recently one of the workmen jin this physical tests 
and temperature conversion factors plant was struck by a swinging crane = 
also are given. The whole is printed hook. The terrific force of the blow The J. W. Paxson Co., Philadelphia, 
on a stiff, 91% x Il-inch card, which smashed the glasses and stunned tl is sending to the trade a handsomely 
may be hung on the wall of the fur- man, but not an atom of glass enter illustrated and exceedingly practical 
nace or heat-treating room. his eye. This shows that the danger wall calendar. 
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Selection of Electric Motors and Controllers 


When to Use Alternating or Direct Current—Size 
and Type of Motor—-Proper Type of Control 


HE selection of electric motors 

and controllers for foundry 

use presupposes the selection 

of the proper kind of electric 
energy to suit conditions, and while 
alternating current is in many cases as 
well adapted for foundry work as direct 
current there are places in which the 
direct current motor has a distinct ad- 
vantage over the alternating current. As 
a study of the different uses to which 
the motor is to be put will best show 
the requirements, we will investigate the 
requirements for crane motors, and 
assume first that 


particularly where patterns are to be 
drawn or copes lifted,the results to be 
obtained depend to a very great extent 
on the proper selection of the motor 
and control. As it is possible to handle 
light loads at much higher speeds than 
heavy loads, the empty crane hook 
should be capable of being raised or 
lowered at a much greater speed than 
the full load speed, thus effecting a sav- 
ing of time and increasing the efficiency 
of the cranes. Years of experience ap- 
pears to indicate that a no load speed of 
double full load speed is very satis- 


By S H Libby 


a no load speed of double that of full 
load, the high speed will not be so great 
as to result in damage to its rotating 
parts, and if it is correctly proportioned 
magnetically and otherwise, the highest 
peripheral speed will not be dangerous 

Fig. 1 shows the characteristics of a 
typical crane motor, the speed of thx 
armature being plotted against the load 
on the hook. It will be noted that 
while the full load speed of this ma- 
chine is 1,000 revolutions per minute the 
three-fourths load speed is 1,100 revolu 
tions per minute, the curve showing a 


fairly straight line 





direct current iS 
available. The volt- 
age at our conduc- 
tors 1S, of course, 
immaterial as_ far 
as operation of 
our motors is con- 
cerned, but should 
preferably be 230 
volts, as at this =, 
voltage insulation is 
not as hard to 
maintain or the 
danger as great as 
at 500 volts, and 
the cost of cop- Z 13¢ 
per in the conduc- rs 

ors is appreciably 
less than 1 115 
volts were used. In 
all probability there 
is nothing as. in- 
lefinite about a 


crane or hoist as 





the rating given to 





and nearly equal in 
crease in speed from 
full load to one 
half load, but at a 
point between one 
half and one-fourth 
load the direction 
begins to change 
until that portion oi 
the curve lying be 
tween. one-fourth 
load and no load 
has become more 
nearly vertical and 
the change in speed 
is much more rapid 
than the change in 
load. This curve is 
taken from the 
characteristic curves 
of a line of crane 
motors which have 
proved very suc 
cessful in service, 








the motors by the FIG 
various crane build 
ers, one size frame, for instance, being 


ated at any point between 95 and 15 
orsepower. 

As ordinary crane service is_ far 
more intermittent than the duty in the 


majority of cases where electric motors 


are used, the motor may, of course, be 
rated higher than if used for other 
duties. For ordinary crane work it has 
been found that a rating based on a 
half-hour run with a rise in temperature 
not to exceed 55 degrees Cent con- 


ervative. 

lor ordinary uses the speed of the 
apparatus has little to do with the sele 
tion of the motor, but for hoist duty 


CHARACTERISTICS OF TYPICAL CRANE 


factory, and easy to obtain with a 
properly designed motor. 

In considering the hoisting and con- 
veying of material; we find that the 
duty is analogous to railway work in 
that the motor must start and accelerate 
under full load, and for that reason 
the same type of motor is desirable, 
that is, a series motor. For our hoisting 
and conveying, the series motor is not 
only well adapted on account of its high 
starting torque and simplicity of control. 
but also on account of its tendency to 
speed up under no load, resulting in an 
increased speed of the empty hook, 
thereby reducing the time required to 
complete a given cycle of operations 

If the motor is so designed as to give 


from the operations 


MOTOR of which our de 


ductions have been 
made. The crane motor should als¢ 
combine another of the characteristics 
of the railway motor in that it must be 
weatherproof, thus insuring the protec- 
tion of its interior from the moisture 
and fine dust so prevalent in foundries 
For this reason the doors should fit 
motor brackets by means of machined 
joints. Crane motors should also, like 
the railway motor, allow of the fixing 
of the brushes at one point and the 
reversal of the motor without undue 
sparking. 

\n analysis of the requirements it 
foundries indicates that two general 
types of control are necessary, one for 
handling flasks in the flask yard, or for 
handling coal, coke, pig and_ sand 
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FIG. 2—SPEED AT ONE-HALF LOAD ON SEVEN POINT FIG. 3—CURRENT AVAILABLE FOR ACCELERATION 


CONTROLLER 


while the other is for use in the mold- 
ing shop lifting 
If these two re- 


for drawing patterns, 
copes, and pouring off. 
satisfied with one 
controller combining the two types, the 
problem is simplified. For the first type 
controller will be sufficient. 
Such a controller should allow of lifting 
half-load on the first 


quirements may be 


a rheostatic 


notch, at one- 
quarter to one-third full load full speed. 
This will mean an arrangement of re- 
sistance which will allow of 75 per cent 
of full load 
notch when 


flowing on first 
standstill. 
Such an arrangement will give sufficient 
allowance for 


current 
motor is at a 


overcoming the 
friction of the entire 


starting 
machine and also 
for acceleration. 

Fig. 2 is plotted to show the speed of 
one-half load on the various notches of 
a seven point controller, from which it 
will be noted that the approximate full 
load speed is reached at the fourth 
rush 
controller is turned 


to each successive point, the lower point 


notch. This curve also shows the 


of current as the 


of curve denoting the running current 
for half-load, the between 
that point and the upper point denoting 
the current utilized in 
Taking full 
proximately 35 amperes, we find that it 


difference 


acceleration. 


load which requires ap- 


could not be started on the first notch, 
as the maximum current on that step is 
only 26 amperes. Turning the con 
troller to the second point gives a cur- 
rent of 39 amperes and as the running 
current is 35 amperes the difference of 
four amperes is not 
come the 


the load, 


enough to 
friction and 


over- 
static accelerate 
and the controller must, 
fore, be turned to the 


there- 
third point. A 
reference to Fig. 3 shows that the first 
rush of current on this point is 60 am- 
peres, leaving 25 amperes to start and 
accelerate. This curve also shows the cur 


rent on the different points which is 


available for acceleration. From these 


curves we find that a variation may be 


obtained from _ half-load at about 
quarter speed, to full load full speed, 
which variation is entirely acceptable for 


crane work falling within our first re- 
quirements, but it would be 


adequate in 


entirely in- 
fulfilling our second re- 
quirements. 
Suppose, for instance, ,it is desired to 
draw a pattern which may reasonably be 
expected to weigh at 


most not more 
than one-fourth of full load, the results 
if the attempt is made with our rheo- 
static controller are shown in Fig. 4, 


where our slowest speed is more than 
75 per cent of full load full speed. It 











will probably be said that the first point 
of resistance may be so changed as to 
allow of handling slow 


light loads at 


speeds. This is true, but in changing to 
accommodate the light have 
spoiled its use for half or similar loads 


Assuming a required 


k yads we 


starting current 
33 per cent over the running current, 
and one-fourth load to lift, our current 
at start must be 18 amperes and drop 
to 13 amperes at the end of the ac- 
celerating period, and with resistance so 
arranged as to produce 
half-load could not, of 
started on that 
therefore, be 


those results 
course, be 
point, and it would, 
necessary to use the 
that load, thus 
adding another point to our controller. 
One-quarter load, 


second point for starting 


however, is a rather 
heavy allowance for the pattern in most 
cases so that we should be able to han- 
dle a still smaller load on the 
say one-eighth load. 

One-eighth load 
proximately 


first point, 
would require ap- 
seven amperes running cur- 
rent and 9.5 amperes to start, including 
acceleration. This would mean _ that 
one-fourth load must start on the sec- 
ond point and 


third paint, 


one-half load on the 
thus adding two points to 
the controller and making it necessary to 


“feel” the controller along until the 



























































1600 
140C 
130C 
Sa 
z 120 Z 
- > 
110C VY 
100C g 
3 IOC Fé 
: 9 
BOC Ww ac 
| Pi 1 
LLL Tertite 
oc 200 LiL | ba | | — a s ois 
2 3 ~ hs 
CONTROLLER POINTS ie. 
FIG. 4—SPEEDS WITH ONE QUARTER LOAD FIG SPEED VARIATIONS WITH 


RHEOSTATIC CONTROI 








TAE FOUNDRY 





MINUTE 


PER 


REVOLUTIONS 


F IJUNDRY 





LOAD 


8 








FIG FOUNDRY CONTROI AND 


point at which the load will start 1s 


reached. 
This not only results in a cumbersome 


controller, but in a loss of time if the 
molder 
the 


trol, 


is also the hoist 
light 
where the 
additional 


Ope rator, as in 
with floor con- 


hoist is 


case of work 


intended as 


equipment in the molder’s 


hands to work. Again, 
spe ed on 


expedite his 


the great variation in the same 


load, 
only on 


controller point, with a change in 
result in bad 
account of too high speed for 
lifting 
account of the 


may work, not 


drawing 


patterns and 


copes, but also on 
sudden 


flask 


increase in speed 


as a sticky becomes free. Fig. 5 


shows what may be expected of rheo- 


when such a change in 
This 


smaller 


static control 


load occurs curve shows. the 


speed of loads when run on a 


controller point designed to give one 
quarter speed at one-quarter load 
It 1s 


controller is not the ideal 


very evident that the rheostatic 
controller for 
use in the molding shops, particularly be 
cause it does not give a 
stant speed 


on the 


‘iently con 
load 


there 


with a wide range of 


first notch, and we must 


fore. find which will 
What 

controller whi will 
approximate as nearly as possible 
first notch the 


acteristics of 


something show 


different characteristics. 


sirable then is a 


} e 
mstant speed 


the shunt motor, and 
retain the 


on. the 


series motor characterist 


With a 


may be = acco: 


other points proper! 
designed 


plished by 


motor t} 1s 


arranging a resistance in 


RHEOSTATI¢ 


CONTROL CONTRASTED 


shunt with the armature in addition 


series resistance. 


Fig. 6 shows the characteristics ot 
such a motor for so-called foundry con 
trol also. for 


It will be 


control. 
flatter is 
than for the 


and rheostatic 


noted how much 


the curve for “foundry” 
rheostatic control, 


little 


showing compara 


tively from 
quarter load to no load. This compara- 


small 


change in speed one- 


tively change in speed is, of 


ourse, desirable for it means that in 


drawing a pattern which weighs 
full this would 
per cent higher than if the 


full load 


one- 


eighth of 


only be O60 


load speed 


verght was one-quarter of the 
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Or, to put it still plainer, if the speed 
at one-quarter load were two feet per 
minute the speed with one-half of that 
load or one-eighth full load 


3.2 feet minute, 


would be 


per not a_ prohibitive 
speed and one easily controlled, as the 
operator has only to turn the controller 
to the first point and he gets the proper 
speed for all loads within a wide rang: 


without controller. 


juggling the 
In this particular class of work the di 
rect current motor shows its superiority 
over the alternating current as a glance 
at Fig. 7 will indicate. On this curve it 
will be noted that we are starting at a 
point at which one-quarter load may be 
accelerated and that at that load the 
speed reaches 300 revolutions per min- 
ute. If, however, the load is one-eighth 
of full load the speed will reach about 
750 


than 


minute, or 
twice the one-quarter load speed. 
\ comparison of the two curves as to 
with the 


revolutions per more 


base line discloses 
both 


same scale. 


angle this 


graphically, curves 


to the 


being drawt 
for other than crane duty the general 
requirements similar to 
tool 
punch 
would 


appear to be 
obtaining in certain 


such as 


those heavy 


operation, planers, 
which 
requirements 


presses, etc., and motors 


best meet such should 


prove satisfactory tor foundry work 
such 
the 
totally en 
method of 


boxing or housing which is generally in 


One characteristic which 


should 


motors 
have in common with 


that of 


crane 
motors 1s being 


closed, as in spite of any 
vogue in foundries, the fine dust per 
meates to the motor and invariably re 
sults in more or less trouble. For gen 
eral use on tumbling barrels, sand car 
riers, mixers, etc., a compound wound 
field of 10 to 15 


used if 


motor with a= series 


per cent should be direct cur 


the 
would 


rent is used, as characteristics ot! 


such a motor enable it to keep 
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the apparatus in motion under heavy 
overloads without any bad results at the 
commutator. Such a motor would also 
start a heavy load, to which it might 
be direct connected, such as_ tumbling 
barrels or sand conveyor, with the same 
absence of commutator trouble. 

If alternating current is being used 
a slip ring motor should be specified, as 
such a motor will be capable of 
gradually starting such machines as 
may be loaded although not running. 

In selecting 
uses 


the general 
mistake as to 
the size should be, of course, avoided, 
and it is quite as much of a mistake to 
select a motor which is too large for 
the work as to select one that is 
small. The small motor would, of 
course, burn out, necessitating repair or 
replacement, while the large 
would not only be expensive as to first 
ost, but inefficient 


motors for 
above described, a 


too 


motor 


while running at 


Opportunities 


N THE past few years, foundry 
practice has made tremendous 
forward strides, but present indi- 
cations point to even greater advances 
in the future. It is my firm belief 
that some day it will be possible to 
mold 1,000 12 x 14-inch flasks per man 
per day. I| believe the day is coming 
when sand will be elevated to a given 


height and dropped in a cartridge form 
into a flask and the speed of such mold- 
ing will depend on the rapidity of our 
sand 


cing able to drop a cubic foot of 


and get the mold away. This is not a 
dream, as I have found it to be prac- 
tical. | have elevated sand to a height 
if 50 feet and have compressed it 
into a cubic foot, just enough to hold 
it together, [| then have dropped the 
sand and tind it strikes a blow of 
about 40 pounds to the square inch 
and rams a mold satisfactorily. The 
castings coming from such a_ mold 


were good. The speed of such molding 


will depend on the ability of foundry 
engineers to equip and take care of the 
material used and the output 


Consider also the question of melting. 
The writer has been experimenting with 


a furnace 24 inches inside diameter, 
with an opening through the wall to 
allow an oil flame to do the melting. In 


how hot a flame I could 


one-inch 


order to know 
get | iron 
As | 
could see the 


rod. I 


wrought 
rod in the center of this furnace. 


placed a 


turned on the air or oil | 


different colors on this found 


Abstract of a paper read before the Phila- 
lelphia Foundrymen’s Association, Jan. 6, 1915. 
The author, i *. Prince, is a consulting 
foundry specialist, 30 Church street, New York. 
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small load. In _ selecting controlling 


devices much will depend upon a ¢are- 


ful study of the actual conditions, as 
a control which would be satisfactory 
in one case might prove entirely in- 


adequate in another. 
instance, if a 


be started 


For machine is to 


and stopped frequently as 
would be the case of a lathe or planer, 
an automatic or push button control, of 
which little is generally known, would 
prove to be a good investment, in spite 
of the seeming high first cost. 
control not only eliminates the 


Such a 
results 
of carelessness or ignorance on the part 
of the operator, but also has the added 
advantage of safety in the event of 
failure of current, as under such condi- 
tions everything goes to 
and the full cycle of 
be performed 


“off” position 
operations 
the 


must 


again before motor 
can be ‘started. 


For ordinary uses, however, where a 
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machine is started but a 
day, the simpler 
satisfactory. As 
for motors of 25 


few times each 
form of controller is 
an auxiliary equipment 
horsepower and above, 
an ammeter has been found to be of 
considerable value in detecting increased 
load due to lack of lubrication, to faulty 
adjustment of the 
to a tendency of 
load the 


would also 


driven machine, or 
operators to 

Such a 
if the motor was too 
large or too small, and so allow of a 
change in the equipment to give better 
results. 


over- 
machines. device 


show 


From the 
that each 
studied in 
may be 
tion of 


foregoing it may be 
problem must be 
order that a 
reached as to 


seen 
carefully 
proper decision 
(a) The 
direct 


selec- 
alternating or current; 
(b) the type of motor; (c) the type of 
control, and (d) the 
Without such study the 


to be anything but satisfactory. 


size of motor. 


results are sure 


for the Foundry Engineer 


By W F Prince, M. E. 


when I got the rod to a certain white 
heat it would stay there until by turn- 
ing the air or oil valve very slightly, | 
could start the rod to melting in about 
a second; with slightly more oil I 
could check its melting: with a little 
too much or too little air I could 
change its condition or move the rod 
to a different position. In fact, the 


slightest change would change the melt- 
ing conditions in the furnace from good 
the light of this fact can 
we believe it possible that hundreds of 


to poor. In 


years the 


This princi- 


ago foundrymen hit upon 
right principle in melting ? 

allows us to have ob- 
structions of all 


leak, 


tuyeres, 


ple apparently 


kinds in our cupolas, 


pipes, slipping belts and clogged 


and while we can and do 


melt under such conditions, we do it 


and | believe 


for the 


at great cost, 


here 1s 


a chance scientific engineer to 
work advancement in practice. 
sand is 


follows 


Iron molding composed ap 


proximately as 


Per Cent 


Volatile organic matter 2.50 
Silica ca. 81.00 
Alumina Oxide . 9.00 
Iron Oxide 5.00 
Calcium Oxide 1.00 
Magnesium Oxide 50 
Now, the silica and the organic 
matter we can get in most any sand. I 
have found that the principal ingredient 
we are after is alumina. We find this 


in different quantities and | believe the 


life and value of molding sands depend 


largely on this alumina. I find this 
to vary from approximately 1 to 12 
per cent Would it be too much to 


imagine that some day some one would 


find a way to treat sands and give to 


us a standard amount of 
We 
of tons of 


old, 


has 


alumina? 


throw away each 


molding 


year thousands 


sand because it is 


and we say it is burned out and 


this 


is not 


lost its bond. In some cases 


find it 
this 


but in 


is so, many cases | 
so and an 
that 


the 


analysis of 
the 


sand will 


show alumina and in some 


cases vegetable bond is not 
called old sand 
taken on a coating or film 


which 


gone 


In such cases this so 


has simply 


of carbon encircles or encrusts 


each grain of silica and as it is not 
soluble in water, it does not allow ab- 
sorption to take place Therefore, the 
film of bond cannot get at the silica to 
get a hold. 

The bond in molding 


sand acts like 
brick. The pores of 
the brick absorb the moisture and draw 


the plaster on a 


in a_ thousand 


little hairs of plaster. 
These small hairs harden and form the 
bond. So with our molding sands. 


They must have clean surfaces to allow 


this absorption to take place. This can- 


not take place as long as a film of 
carbon encrusts the grains of silica. I 
have made some experiments and I 
tind that if this so-called old sand is 
put into a pan mill and ground with a 
sharp sand or fine rock it will again 


hecome serviceable. 


l once received a carload of gravel 
in unloading it by a belt conveyor 
contained a lot of small 


stones the size of a 


and 
I found it 


white about 


marble. I put some of these into a 


mill and crushed them to a powder. I 
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then added about three times the same 
quantity of old burned sand from the 
cleaning room and ground the mixture 
together, with enough water to make 
a mud. With this mud and _ without 
any other bond, I made a core as hard 
as a rock. In this case, the sharp, fine 
rock ground and cleaned the sand and 
the water and finer particles made a 


bond. 


Bonding Core Sand 


There is a principle involved in bond- 
ing and baking of core sands that is in- 
teresting. Core sand is held together 
by a vegetable bond. As little as pos 
sible should be used because if the 
gases are not taken care of, they will 
pass up through the metal and caus¢e 
segregation of sulphur. If too much 
is used it does not carbonize, but re- 
mains soft and pasty. It therefore does 
not give strength unless an excessive 
amount of heat is applied. 

In times gone by flour and meal were 
used in a ratio of about 1 to 15 
Today we have advanced and find it 
possible to use oils, pitches, syrups and 
other vegetable products and in som 
cases mineral oils and fish oils. The 
proper drying or carbonizing of the 
bond is very important. The principl 
is the same as baking a loaf of bread in 
an oven. The heat should bake, crust 
or carbonize the bond. We want th 
same action to take. place in forming the 
crust on bread. 

| have always considered sulphur on 
of the most trouble producing elements 
One day a piece of iron was brought 
to me that contained a quantity of kish 
It had been cut from a_ water pipe 
made in loam and cast on end. On 
analyzing it I found it to contain a 
large amount of sulphur. I also drilled 
a hole in the clean iron just under the 
affected spot and found it to be very 
low in sulphur, 0.02 per cent to be 
exact It appeared as if something 
had collected the sulphur and drawn it 
up to the bad spot, which I believe was 


due to the boiling of the mold. I 
therefore took a ladle, put a hole in the 
bottom and connected it with an air 
hose. I then turned on the air and 


tapped the iron into the ladle 
I boiled the iron’ for about ten 


minutes and considerabl ish rose t 

the top of the ladle where it was 
skimmed off. On analyzing the metal 
I found this process had taken out 
about 35 per cent of the sulphiu | 


have made hundreds of tests of this 
character and | find I can at will 

out from 25 to 50 per cent 
sulphur. 

I have found that sulphur ca 
many troubles that are otherwise 
ficult to explain. We cast a large co1 
denser and the top flange shrunk badly 
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and contained a large amount of kish. 
()n analyzing the flange it was found 
to contain 0.196 per cent sulphur; the 
xottom flange contained 0.084 per cent 
sulphur. The boiling process described 
had taken place in the mold and _ had 
caused the sulphur to rise to the top. 

Shrink holes in walls are often full 
if kish. Spongy .castings and _ hard 
‘astings from seemingly soft mixtures 
are caused by a similar agitation that 
robs the sulphur from one spot and 
delivers it to another. 

In order to accomplish this we should 
appreciate the necessity of having the 
right sand, the right bond, the. right 
amount of bond and the correct tem 
perature in the ovens. Here is fertile 
eld for the scientific engineer to cul- 
tivate 

| once made a casting, 14 inches in 
diameter and 10 feet long with a thick- 
ness of 3 inches. It was cast in drv 
sand, and on the end. On this piece | 
cast 16 test-bars at different locations 
and [| found the physical results varied 
from 5 per cent elongation to 16 per 
ent elongation. A test-bar taken out 
§ the riser at the very top of the 
asting showed the best elongation. On 
a large cylinder, weighing some five 
tons, were cast 12 bars and each bar 
showed that the specifications were not 
met, but a section cut out of the cast- 
ing gave 21 per cent elongation, while 
the test bars did not give an average 
f over 10 per cent. Again, a flat plate 
1 inch thick, 12 inches long and 6 inches 
wide, was cast in a dry sand mold, then 
cut into four strips and tested. Thes« 
four bars, out of the same metal and 
the same plate, showed different varia- 


trons as follows: 
Censile 
strength, 
pound per Elongation, 
square inch per cent 
N r 33,150 10 
No ir 2,350 11% 
No. 3 bat 34,700 15 
Ni 4 t 38,200 15 
[his same metal, out of the same 
ladle, cast into a solid block 6 x 6 x 12 
inches, with a test-bar cast on each 
side showed a variation of from 4% 
per cent elongation to 9% per cent 


elongation, and this same metal cast 
into a test-bar alone, in a flask, showed 
a tensile strength of 33,700 pounds with 
in elongation of 16 per cent. 

Hundreds of such tests convince me 
that meeting specifications requires mort 
thought in locating test bars and the 
style of the test bar than does the 
mixture | believe thousands of tons 
of castings have been condemned on 
the failure of the test bars. The test 
bars did not represent the physical con 
ditions of the castings, and I believe 
astings show the same conditions as 
lo test bars, should we cut them up 


nd use the different sections for tests. 
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Here we can see a lifelong study 
for the scientific student. The engineer 
will find equally as. many problems to 
solve in diagnosing and operating foun- 
dry machinery as he will in a machine 
Machinery must do 
the work now done by muscle. Man's 


shop or factory. 


physical strength cannot keep pace with 
advancement. 

Development of Permanent Molds 

[ want to say, as a practical foundry- 
man, that I believe the making of cast- 
ings in a permanent mold has merit, 
that there is a field for its use, and 
if we all would throw off the conser- 
vatism which we seem to be heir to 
and lend to this process our assistance, 
we could find a great use for it. Some 
of us say it combines the carbon, that 
it cuts out in constant use, and that it 
has other drawbacks. I say, sulphur 
combines carbon and that I can take 
a part of this sulphur out of iron, also 
a part of the manganese. This, then, 
is one step toward improving the con- 
ditions. Does it seem impossible for 
lis to find a way to overcome some of 
its other seeming objections?’ I have 
used one of these machines, have made 
a study of the principle involved, and 
can see a future for such molding. It 
is passing through the period all im- 


provements have to go through. 


The Independent Pneumatic Tool Co., 
Chicago, manufacturer of pneumatic 
tools and electric drills, has appointed 
V. W. Robinson, Michigan representative 
with headquarters at Detroit. F. J. Pas- 
sino, formerly Michigan representative, 
has been appointed representative in the 
southwest to succeed H. F. Finney, who 
was promoted to a position in the gen- 
eral sales office in Chicago. 


The Ingersoll-Rand Co., 11 Broad- 
way, New York, has recently issued 
two new catalogs, Nos. 3024 and 3030, 
on the Irtgersoll-Rogler air com- 
pressors. Catalog No. 3024 is a com 
plete treatise on the Ingersoll-Rogle1 
valve and No. 3030 covers the class 
I-R-1 type of compressor manufac- 
tured by this concern. Both catalogs 
are profusely illustrated. 

The Debevoise-Anderson Co., 36 Lib- 
erty street, New York, has opened 
a New 
change building, Boston which is in 
charge of C. A. Wyatt, formerly of 
Rogers, Brown & Co. The company 


England office in the Ex- 


will offer Buffalo, eastern Pennsylvania 
and Virginia pig iron, as well as foun- 
dry, smelting and crushed coke. 


The Hill-Brunner Foundry Supply 


Co., Cincinnati, is sending to the trade 


a handsome wall calendar. 
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\ir Cooled Semi-Steel Cylinder 
OW CAN I = make better 
castings for less money? 
This question sums up the 
one great desire of the 
foundryman of today. It voices an 


ambition that applies with equal force 


to the properietor or the humblest 
piece worker; to the latter it spells 
emancipation trom the sand _ heap, 


greater rewards, increased self-respect 


and more of life’s comforts; to the 
proprietor, the manager or the super 
intendent it means more profit, great 
er prestige, increased capacity for 
service and a larger place in the 
world of affairs. And foundrymen 


have found out there is but one meth- 
od to make better 


castings 


to follow in order 


for. less money—namely 


through education and by acquiring 


the information, power and ability to 


achieve that practical education brings. 


Therefore, we now tind a_= greater 
thirst for knowledge in the foundry 
industry than ever before; the 
tremendous strides of the past 20 
years seem but to have set men to 
thinking and opened their eyes to 


the possibilities of a future which can 


be unlocked only by a more accurate 
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hing Foundry Practice by Mail 


An Analysis of an Interesting System of Foundry 
Education That Deals With Practical Subjects 


and comprehensive knowledge of the 


nature. 
How is this 


laws of 


demand for practical, 
being 


been 


foundry education 
met? What provisions 


made within the industry 


up-to-date 
have 
and outside 
of it to give definite, helpful instruc 
tion to the men the 
and dollar-producing 
to the older heads? 


younger in busi- 
ness, practical 


information These 


are questions in which every progress- 





ive foundryman is interested. It is 
not the purpose of this article to 
furnish a comprehensive answer, but 
simply to point how in one way the 
demand for foundry education is be- 
Semi-Steel 
The characteristics of semi-steel 
are too well known to the readers 
of Tue Founpry to require de- 
tailed explanation. This article de- 
scribes a system of foundry educa- 


tion, an important part of which is 
devoted to methods for producing 
high-grade castings containing from 
10 to 50 per cent steel in the ordt- 


nary cupola. Considerable contr 

versy has raged about the name 
“semt-steel” and nearly every foun- 
dryman has heard the cry, “semi- 
steel is a misnomer.” This, how- 
ever, is not a criticism of the prod- 
uct itself, but refers to the term 
“semi-steel”. The beneficial results 


which accrue from the addition of 
cupola gen- 
erally recognized at the present time, 
the last analysis the 


steel to mixtures are 


and in namte 
of the resulting metal is of minor 


importance. 











ing supplied, with unusually interest 
ing results 

The tive principal agencies through 
which foundrymen are being educated 
are as follows: The trade paper, the 
technical society, the vocational 
school, the college or university, and 
the correspondence school. The lat 
ter- is sometimes called the extensio1 
method, because it extends the teach 
ing of the master craftsman right 


down to the man in the shop regard 


less of where he located 


may be 


Each of these means of education 


held, 


side 


has its own particular 
all 
one supplementing the other. 


T he 


ever, is 


and the \ 


can and do flourish by side 


correspondence school, how 


the most picturesque of the 


the its methods 


results, 


live, most unique 1 


and and it is with the cor 


respondence system of instruction that 


this article is concerned. The position 


of the correspondence school in the 
general scheme of education is analog 
ous to that of the moving picture in 
the amusement world. It is universal 
in its appeal and achieves_ results 
which cannot be obtained through 
cther agencies. In a general way, 
the rapid growth and _ tremendous 
success of the correspondence school 
idea in the United States are too 
well known to require comment. It 


has been particularly successful in the 
foundry field and has been the means 
of bringing independence and financial 
success to who, 


many foundrymen 


otherwise, never would have been able 


to climb out of the mediocre class. 
The place which this institution has 
won for itself in the field of foundry 
education can be set forth to best 


advantage by studying the operations 


of a particular school. [For this pur 
pose, McLain’s System, founded and 
eperated by David McLain, Milwau 


kee, is particularly interesting becaus« 


McLain was a pioneer in this field 
and his organization today stands 
prominent among the many _ institu 
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tions in this country devoted to tech 
nical education. 

McLain’s System is a method of in 
struction by correspondence for prac- 
tical foundrymen, which aims to cover 
metallurgy of the foundry in a 
straightforward practical 

The to 
teach the foundryman how to buy pig 


the 


simple, and 


manner. system is designed 


iron on. specification and make up 
cupola mixtures by analysis; how to 
arrange any cupola to melt iron 


scientifically; how to make semi-steel 


using 10 to 50 per cent steel scrap 
in the regular cupola; how to make 
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cover only the melt- 
and the 
effort is 
of 


System aims to 
ing 
lined 


into 


department points out- 
to 


core- 


above; no made 
the 


making in 


go 
details molding or 
the 


these 


lessons, although ad- 
points is given fre- 
quently in connection with some par- 
ticular difficulty 


vice on 


The Advantage of Scientific Melting 


this 
the 


It hardly 
connection 


necessary in 
attention to 
to the 
who handles his melting in 
light of 


seems 
to 


success 


call 
greater 


foundry 
the 
scientific facts and principles 


open 
man 
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cupola, the 
10.1. 

The multiplication incidents of 
this nature makes plain the characte: 
of the position occupied by the cor 


melting ratio being 1 t 


of 


respondence school in the’ general 
scheme of foundry education. Mc 
Lain’s System is the natural out 


growth of conditions which have exist 


ed in the foundry business. In_ the 
old days, the foundryman graded his 
pig iron according to fracture and 
therefore made up his cupola mix 
tures by guess work. A little ove: 
20 years ago, Mesabi ores began to 
assume importance and the furnace 


companies called in the aid of chem- 
ists to help them the new raw 
material. Up to this time all the piz 
iron ran very even, and when a mix- 


use 


ture for a certain class of work was 
made, it was merely necessary to 
order the same brands of iron year 
after year. After the chemist got 
through with the ore and iron, all 
this was changed, but the foundry 
man did not know it. He went on 
ordering the same as before, with the 
result that if he did not know how 
to mix by analysis, he got into trou 


ble and he is still in trouble today for 


the same reason if he does not know 


how to make mixtures scientifically. 
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chill castings without the use ol 
charcoal iron and how to make stove 
piate, architectural and other light 
castings without the use of high 
silicon pig. 

The information embodied in_ the 
system is arranged in a series of 12 


relatively short printed lessons which 


are sent to the student, together with 
12 question papers. The lessons are 
studied in regular order and_ the 
questions are answered and sent to 
the school. Where difficulties are 


met, the student receives individual 
advice, and he also has the benefit of 


individual advice regarding his par 


ticular foundry problems. Further de 


tails on this point will be given later 


The course aims to reach foundrymen 


who desire to put their melting prac 


and also to 
teach molders and other foundry em 
to 


cupola so that they 


tice on a scientific basis 


iron and 
will be 


other 


ployes how melt run a 


fitted for 
the 


principal qualification for enrollment 


higher positions. In words, 
interest in 
No previous 
knowledge 
of the English language, is necessary 


McLain’s 


is a connection with or 


the foundry business. 


preparation, other than a 


lt should be stated that 














DICTATING PERSONAL 
such as are imparted by a detinite, 
reliable system of instruction, but it 
might not be amiss to point out the 


results actually obtained by one foun- 


dryman through improved cupola 


practice This foundryman’s records 
show that in December, 1913, he melt- 
ed 133,500 pounds of iron with 23,500 
pounds f coke, the ratio being 1 to 
5.7; in April, 1914, after a course of 
instruction -by correspondence, he 
melted 277,100 pounds of iron with 
27,370 pounds of coke in the same 








LETTERS TO STUDENTS 

It was with the object of meeting 
this need for accurate information re 
garding the metallurgy of pig iron 


and scientific cupola practice that Mr 
McLain his 
might be 


established system. It 
here that it is 
foundryman 
but it is 


stated not 


necessary for a to be a 
for hin 
the rudi 


chemistry to appreciate th: 


chemist, 
to 


necessary 


understand enough of 


ments of 


effect of the various elements, carbon, 


silicon, manganese, sulphur and phos 


phorus, in pig iron. In order to be 
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successful, the foundryman must know 


contains and this 
the 


chemist, 


his pig iron 
that he 
business. 


what 
needs chemist in 
The 
has profited materially through plac- 
foundry melting 


means 
his therefore, 


ing practice on its 
proper basis. 

McLain’s System was established in 
February, 1908, as a the 
outlined after its 


founder, David McLain, had spent 35 


result of 


causes above, 


years in the foundry business, occupy- 


ing all grades of positions from 
molder to manager. As in most other 
institutions, the initial growth was 


and 
students 


slow the first 


enrolled. 


during year 48 
Gradually, 
however, progress became more rapid 
and up to the 
taken 2,000 located 
not only in the United States, but in 
all the world. 
\pproximately 75 per cent of the stu- 
dents 


were 


date course has been 


by over students 


portions of civilized 


and owners of 


plants, although the course, at the be- 


are managers 
ginning, was designed for the practical 
man in the As the teachings, 
however, run counter in many points 
that followed 
in the foundry for years, the man in 
the his 


shop. 


to practices have been 
traditional 
little reluctant 


to take advantage of the opportunity; 


shop. with con- 


servatism has been a 
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divided into 12 lessons. Every effort 
is made to have the information con- 
tained in the lessons condensed and 
at the same time complete and pre- 
sented in a clear and understandable 
manner. The actual character of the 
instruction may be best judged from 
the following synopsis of the points 
covered in one of the lessons on cu- 
pola practice. This paper takes up 


the selection of a cupola of a suitable 


size; the selection of the fan or blow 
er; the effect of operating the fan in 


the 


67 


and the charges of iron after the bed 
the method of 
melting 12 to 15 


charge; procedure for 
pounds of 
coke between 
the weight of coke 
the bed charge to 
the right height; how to estimate the 


iron to 
one pound of charges; 
how to calculate 
necessary to raise 


number of iron 


pounds of that may 
be melted per pound of coke when 
the per cent of carbon in the coke is 
known; the use and abuse of lime 


stone; the proper location of the melt 


ing zone; the remedy for slow melt 


different 


meth 













a vacuum; factors which make ing; the method of melting 
each cupola a separate study; the grades of iron in one heat; the 
- -_ —— 
,. Tid stil chs daca aoa blk die 
¢ | 
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GIVING SPECIAL ADVICE ON A KNOTTY PROBLEM 
but to the manager and owner it ap- proper arrangement of the blast pipe: 
pears purely as a business proposition the operation of the blast gate; the 
in which so-called practical considera- effect of high and low blast; the loss 
tions do not enter. From the state- of metal by oxidation; the proper 
ment that the system aims to cover way to lay the bricks and blocks in 
the successful production of semi-steel * the cupola; methods of repairing the 
in a thorough and comprehensive lining; the proper tuyere area; the 
manner, it should not be inferred that proper height for tuyeres; the use ot 
ordinary gray iron foundry practice upper tuyeres; the method of daubing 
is neglected. As a matter of fact, and making up the cupola breast; the 
the bulk of the information in the proper size of tap hole; the height 
lessons is devoted to iron foundry of the charging door; the method of 
work. lighting up; proper and improper 
\s mentioned above, the course is charging; details of the first charge 








A CORNER IN THE GENERAL OFFICE 
od of avoiding pin holes and_ bridg- 
ing; the amount of air required per 
ton; the use of fluxes; rules for ftig- 
uring areas, etc., etc 


The question papers are planned to 


cover the principal points in each 


lesson thoroughly. For instance, some 
of the questions which accompany the 


sixth lesson 


are as follows 

Give the analysis of good pig on for 
ammonia astings 

What percentage ot manganese vo 1 you 
idvise 1 we ybdDpDin istings 

W oul vise lump fe inganes oO 

gh ganese pig 

Wha nctior es ganese 

sta € its t si stove € 

S} ight steel ping ged 

<¢ 

How would you advise the se gs 

turnings? 
Should water backs and_ fronts 
stove plate iron? 

How much does your soft iron shrink per 
re 

If coke is wet when received, whet should 
¢ done? 

The individual advice which the 


client receives is perhaps as important 


as the information the 


printed lessons and question papers. 


conveyed by 


An effort is made to get in close 
touch with the student's shop prac- 
tice. He fills in a blank, giving the 


nature of his casting troubles 


effort is 


and 


every made to see to it that 
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| a ET in the course of a couple of years, 
F each one covering some _ particular 
H feature of his. practice which he 
Fa wished to discuss and clear up. Some 
¥ . idea of the nature of the inquiries and 
i the replies may be gathered from the 
' following extracts from a letter from 


the Pacific coast. 


follows: 


student 
man 


another 
This 


“Enclosed you will tind answers to 


on 


wrote 


as 


oa eR et 
Sem 




















} questions in the semi-steel lesson. 
j b+ + * * What is ‘the <direrence 
} between air delivered to the cupola 
4 by volume or by pressure? Is there 
any pig iron high enough in manga- 
| nese to make semi-steel without the 
: use of terro-manganese’ (Can you use 
cast steel scrap, sheet iron, old rail, 
a a er . clippings and punchings, or any kind 
SEMI-STEEL RADIATOR SECTION ; ; é ? 
Ne ae alien of steel scrap to make semi-steel: 
: bee Let me know if you think I under- 
he apphes the information 1e Obtains ctand this lesson.” 
to his particular class of work, in or- a ' ahi 
Ah The reply, which was sent within 
der that he may satisfactorily over- a 
a eS = a few days, contained, in addition to 
come his individual shop difficulties, 
save money on the purchase of ma 
terials, cheapen his mixtures, and 
make stronger and better castings. All 
ot the letters and question papers re- 
turned by the students are examined 
by Mr. McLain personally, and the 
outgoing mail is checked by him 
Kach client is furnished with a cupola 
schedule, which he hills out, giving 
full data in regard to the arrangement 


of his cupola, his method of charging, 


























total time of heat, weight of iron and 

fuel used, etc. With this information 

in hand, McLain’s System is in a posi- 

tion to give the student individual ad 

ice, including, for instance, data on 

the proper size of tuyeres, arrangs 

ment of the blast pipe, speed of fa AUTO PISTON CONTAINING 20 PER 

or blower, héight of bed, size « CENT STEEL 

charges for both iron and coke, height 

§ charging door, proper blast pres- Other information, the following an 

cure, etc.. in order to get the most Swers to the questions quoted above 

satistactory results out of the = par Melting by volume means sufficient 

ticular cupola under onsideratio! tuyere area to admit air as it 1s de- 

This individual contact i. the ete livered. High blast will oxidize car 

ene Degen nes: bon and silicon, converting silicon to 

Gent does not end wit! e completion = sj]j its oxide, which runs to slag. 

ot his course, but continues indefinite Your No. 1B pig iron is_ sufficiently 

ly. In many instances. the corres high in manganese to do away with 

BEETS aera eee Ee een ee the se of ferro-manganese in making 
the stings you mention. Use your 

dryman im Calhfornmia, for inst semi-steel scrap One-third No. 1B 

Idressed 22 letters to Mr. McLain pig iron, one-third semi-steel scrap 
ind one-third steel.scrap will produce 
a 2 ble metal for large gears. In 
mak semi-steel for different-sized 
castings, good judgment must be used 
and the instructions must be applied 
to tit your local conditions. ou are 
the on the job and it 1s up to 
you nake good. You can use cast 
steel scrap, old rails, punchings, boiler 
clipp s, but no rusty sheet iron, in 
the work you mention. You can us 
the chppings and punchings from. the 
car s of the analysis you mention 
and t nalysis of the rail steel scrap 
s 101 n the lesson Boiler clip 
pings shearings are of the same 
grade oiler punchings, which are 
very good tor making = high-grad 
semi-ste automobile cylinders. When 
making semi-steel for heavy sections, 
old rails or structural steel scrap or 
heavy steel.castings may be used 





Nearly all of the questions you have 
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i LR CS PRES. 
AIR MIXER FOR GASOLINE ENGINE 

CONTAINING 30 PER CENT STEEL 
asked are answered in the lesson, but 
they got by you.” 

The results obtained from the Mc 
Lain System are no different than 
those which accompany any other ef 
ficient or practical system of educa 


tion. 


They may all be summed up in 


the answer to the question which ap 


pears at the beginning of this article, 


“How 
less money?” 


wi 


mind 


a 


possibilities 
tem of education can accomplish 
ng 


hand. 


to 


approach 
attitude 
nunation 


ot 


re 


de 


ior complete success. 


er 
hy 
ni 
mM 


ct 
\ 


the 


can I make better castings for 


This knowledge brings 
attitude 


student 


th it new 


the 


Oo! 


frequently a 
the of 


ot 
his position, 


on 


part and 


new conception the dignity and 


of No sys 
last 
the 


wishes 


results 
The who 
learn more about his business must 
the the 
with the 
to the limit 
instructor. A 
to 
velop thinking power are necessary 


by a mere wave of 


foundryman 
matter with 
mind 


proper 


of and deter- 
to 


his ability 


co-operate 
with his 


ceptive spirit and a_ willingness 


The best teach- 
cannot give a 
the 
easurable 
ind, 


man a brain, 


ot 


new 


it even poorest can be im- 


benefit to a progressive 
system of 
ruction brings the ambitious man to 


threshold of 


while an efficient in- 


unlimited progress. 
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Mushroom Gates and Risers 

We experience some difficulty in mak- 
ing bushings weighing 150 pounds each. 
Externally the castings are smooth, but 
when blow-holes develop. 
The mixture consists of 100 pounds of 
copper, 10 pounds of tin and 10 pounds 
of lead. After the castings are poured, 
the gates and risers swell practically 
14 inches higher than the top of the 
flask. What is the cause of this phe- 
nomenon’ We are icelined = to 


machined 


assign 
this peculiarity to the scrap trolley wire 
used in the mixture, as we always have 


had more or less trouble when using 
making the 
We cut the copper into 3 or 4- 
lengths. A No. 70 


half full of this 


this class of material in 
alloy. 
inch crucible is 
scrap copper 
and after adding a piece of hardwood, 
filled, another piece of 
placed on top of the 
When the copper is melted suf- 
added, afte? 
skimmed and 
After the 
tin has been thoroughly incorporated, a 
piece of yellow 


inches long 1s 


( harged 


the crucible is 


hardwood being 
charge. 
ficiently hot, the lead ts 
which the pot is pulled, 
the addition of tin ts made. 
) 


about é 
metal 


phosphorus, 
thrown into the 
and well stirred. 

Trolleys 


these 


Wire is a good material for 


castings, but the difficulty is in 
properly. The fact that the 
metal is clean after 


no indication that it is not full of 


melting it 


being skimmed is 


oxides which will produce — spongy 


castings. The point to be observed is 
whether the metal is mushy on top be- 
fore being skimmed, for if it is, it is 
useless to pour it into castings, as they 
inevitably will be porous. In charging 
a No. 70 pot with cut trolley wire it is 
impossible to make the complete charge 
at one time unless a crucible ring is 
additions of 


melted, the 


used, and in making the 
wire after the first lot has 
danger arises from oxidation and _ gas 
absorption. It should be borne in mind 
that a 


capable of 


submerged piece of charcoal is 


causing as much trouble as 


a handful of copper oxide. Therefore, 


the charcoal should be kept On top of 
the metal and the piece of hardwood in 


should be 


lurthermore, do not 


the center of the charge 


omitted. throw 
the extra opper on top of the charcoal 
in such a manner that it will be 


helow the 


pressed 


surface of the molten metal 


and held there. If you cannot 
to make the complete charge of c¢ 


when cold, heat the first charge, at 


| PROBLEMS OF THE BRASS FOUNDER | 


What To Do and How To Do It EI 


aTTange 


opper 


id in 


making additions add only a_- sufficient 


amount to dissolve, in’ the bath, 
close the furnace and allow the 
become hot. Then add more ce 
proceeding as before and continue 
until the entire charge is melted. 
will require a litthke more work, but 
insure sound castings. The 
added to the 


should be copper 


the lead and tin, and 


then 


metal to 


mper 
pper, 


this 
This 
will 


phosphorus 
before 


while the pot 1s 


still in the furnace. It is advisable, 
however, to use phosphor-copper in 
place of phosphorus to be certain tha 
the phosphorus will enter the metal and 
accomplish its work as a deoxidizer 
Use 2 pounds of phosphor-copper in 
place of an equal amount f trolle 


wire and add it after the pp is 
inelted: then add the tin and the lead 
and stir the mixture well, rem the 
pot from the furnace and pour 

Lake Superior and Electrolytic 

Copper 

What is the difference between Lak. 
Supertor and electrolyti pper and 
which grade ts best adapted for use 
bronze pump runners? 

There is practically no difference be- 
tween the best grades of lake and elec- 
trolytic copper, as both have the same 
high electrical conductivity, which is an 
index of the purity of this metal. For 
castings in which high electrical n- 
ductivity is important, electrolyti p 
per is the most dependable. Some 
brands of lake copper contain arsenic 
and for that reason are comparatively 
low in conductivity. However, for the 
same reason these brands of copper are 
preferred for making certain classes of 
castings and rolled material mak 
ing bronze pump runners vhich 
soundness is of more importance than 
the purity f the copper use an 
arsenical brand of lake pper is 
ferred, as the arsenic, while n . 
sarily bemg a deoxidizinge agent r 
vents gas absorption | the pe 
This metal in a molten ndition has 
great affinity gases other tha x 
gen, which are retained when the metal 
solidifies and thereby produce I s 


castings 


What is Phosphor-Bronze? 

Does the 
tin content of the alloy determine the 
alloy 


cent copper, 5 per cent tin, 


What is phosphor bronze? 
name? Is an containing 84 per 
10 per cent 
lead, and 1 per ent phosphorus, 
appellation phos- 
f copper 80 
per cent, tin 10 per cent and lead 10 


per cent phosphorized, or does an alloy 


equally entitled to the 


phor bronze with an alloy 


containing less than 8 per cent tin 
cease to be a_ phosphor bronze even 
though, as in the case of the alloy first 
cited, it contains a large percentage of 


phosphorus 


1 


rronze is an allov dis- 


Phe sph yous 


tinguished from all others by its phos- 


phorus content, therefore it follows 


that any alloy containing phosphorus 
may be called phosphor 


out a great stretch of imaginatiot 


Nevertheless there are safe guards 
against imposition, for, strictly speaking 
the term bronze applies to alloys of 
copper and tin only. and_ phosphor 
bronze, therefore, would mort yperly 
mean an alloy of copper. tin and phos- 
phorus, such, for instance. as tl fol- 


lowing: Copper, 00 per cent: tin, 5 per 


cent and phosphor tin, 5 per cent This 


alloy has a high tensile strength and 


i 
cannot be duplicated in physical prop- 


erties by any ordinary mixture, so that 
it is the only alloy that can be em- 
ployed to fill) specifications demanding 
the highest grade of material In the 
case of bearing allovs such a safeguard 
does not exist. but large consumers can 
e relied upon to check their specif 
tions | inalysis. In this untr\ s 
phor bronzes for bearing purposes ar 
expect t ontain lead. such = as 
80-10-10 plus a= speci nt of 
phosphorus, generally 0.30 per nt 

the well-known bearing allov nta 1Z 


pper. SO per cent tin per 





Mt per "en 
lead, 9 per cent, al d phosphorus 0.15 
per cent. Highly leade ng al 
vs do not contain’ phosphorus, an 


lerefore are not phosphor bronzes, for 


he reason that the addition tf phos 
phorus would make it tmpossibl t 
hold the lead in t mixture The rea 
son why phosphorus and hig lea 
say 30 per cent of the latter metal, will 


not remain together in the same alloy 
to the fact that lead does not 


but is merely held in 


is due 


alloy with copper 
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suspension in the copper, existing in a 
state very much like water in a sponge, 
and anything that tends to close the 
grain of the metal, making it more 
dense, squeezes the 
out the lead. 

An eminent authority 
phosphor the follow- 
ing specifications for a phosphor bronze 
alloy that shall possess a 
strength of not less than 38,000 pounds 
per square inch with elongation in 
2 inches of 20 per cent. The alloy fol- 
Copper, 90 to 92 per cent; tin, 


sponge and throws 


English on 
bronze proposes 
tensile 


an 


lows: 
7.4 to 9.7 per cent, and phosphorus, 0.3 
to 0.6 per cent. Out of 16 tests made, 
only one failed to 39,000 
pounds tensile with 20 per cent elonga 
For bearings the alloys in the ac- 


run over 


tion 
companying table are given: 


Copper, Tin, Lead 

per cent per cent per cent 
89.7 9.4 nil 
89.2 9.6 nil 
89.0 10.1 nil 
89.2 9.9 nil 
29.9 9.5 nil 
89.0 10.0 nil 
89.8 9.3 ery 
89.2 10.6 nil 
89.5 10.3 nil 
89.4 10.0 nil 

It is interesting to note that only on 
of the alloys contains lead and this in 
a very small quantity, a little over 0.25 
per cent, and the addition of this 
amount of lead did not decrease the 
strength of the alloy to any marked 
extent: also, the elongation was higher 
than that of any other alloy in the 
series. In view of this it is apparent 
that there is a sound reason for the 
addition of small percentages of lead 
to English gear bronzes, which get 
erally are phosphor bronzes. 

While it is true that in all of the 
alloys cited the percentage of tin is 
over 8 per cent, other bronzes are em 
ploved in which this is not the case 
thus for phosphor bronze wire the fol- 


lowing alloy is used Copper, 92.85 per 


cent; tin, 6.5 per cent, and phosphorus 
0.314 per cent 

As long as the name phosphorus 1s 
applied to this class of allov to dis- 
tinguish them from others not contain- 
ing this element, it is evident that it 
will be difficult to draw the line as 
what shall and what shall° not constti- 
tute a phosphor bronze, as any alloy 


containing phosphorus is entitled t 


the appellation, even though it is merel 
a phosphorized yellow brass. Conse 
quently, some fearful mixtures are 


made and are called phosphor bronze 
Low Shrinkage Mixture 
would like to 
metal pattern 
littl 
The 
found 


have a formula for 


la? » 
bee 


aR 


or no shrinkage. 
following 
Zinc, 


50 cent 


satisfactor) 
and tin, 50 per cent. 


per 


ixture that will show 


lloy will probably be 
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Bronze Cannon 


Please give us a formula or a com- 


position of metals suitable for bronze 
canno) This formula will have to be 
submitted to experts before it can be 
used. 

An alloy consisting of copper, 88 per 
cent; tin, 10 per cent and zinc, 2 per 
cent generally is used for making ord- 
nance. This alloy is known as gun 
metal and occasionally is modified to 
decrease the tin content to 9 per cent 
and increasing the copper 1 per cent. 
The physical properties of the alloy will 
vary between wide limits, according to 
the degree of skill with which it is 
made. Properly melted and deoxidized 
the tensile strength of this alloy will 
be from 40,000 to 44,000 pounds per 


Tensile strength Elongation, 


Phosphorus, per square per cent 
per cent inch, pounds in 2 inches 
0.78 44,800 2 
0.71 44,800 15 
0.58 59,136 27 
0.54 38,700 
0.33 48,800 21 
0.50 33,040 ay 
0.49 39,200 22 
0.42 40,320 10.4 
0.32 40,32( 12.5 
0.57 39,800 
square inch and it will produce sound 
astings in sand. Another excellent al- 
loy follows Copper, 90 per cent 
tin, 5 per cent, and 5. per cent 


phosphor tin. 


\n alloy undoubtedly superior — to 
either of the above is the 10° per 
cent aluminum bronze, but to manu- 
facture clean castings from this alloy 
requires great skill and the process of 
making sound castings free from blow- 
holes, gas inclusions and oxide is a 
secret. Therefore, it is not advisable to 
attempt to cast this bronze and the two 
alloys tirst given represent the best that 
an be done in ordinary practice. 


Deoxidizing Acid-Resisting Bronze 


We are experiencing considerable ditf- 


ficulty in the production of acid-resist- 


ing bronze castings made from the fol- 
lowing alloy: Copper, 85 per cent; tin, 
10 per cent and lead 5 per cent. This 
difficulty is experienced whether the 
castings are large or small. The metal 
rises out of the pouring sprue, forming 

mushroom head We have experi- 
enced no trouble of this kind except 


wher high percentage of tin or lead 
is US We operate natural draft fur- 
naces, use 72-hour Connellsville coke 
and employ charcoal as the covering for 
the metal. No. 4 Albany sand is used 
for molding heavy work and No. 2 on 
bench work. 

Your difficulty is due to the fact that 
no deoxidizer is being added to the 
alloy, as neither lead nor tin is suffi- 


ciently active in this respect to insure 
sound castings the melting is 
mn with the greatest skill. The 


unless 
carried 
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addition of 2 cent of phosphor- 
copper in place of the same amount of 
copper in the charge will remedy the 
difficulty. 
are subject to liquation. 
rich in tin (Cu.Sn) 


the alloy has 


per 


Alloys of copper high in tin 
A compound 
separates out after 
solidified and forces its 
way out of the risers and sprues just 
before the latter harden, in some cases 
leaving cavities. The alloy given, how- 
ever, should not be liable to this liqua- 
tion and, the mushrooming 
of the cannot be attributed to 
this cause and must be due to oxidation. 


therefore, 
sprues 


Difficulties in Making Bushings 

We are experiencing some trouble in 
making large bushings in loam, which 
are from 150 to 300 pounds in weight. 
The metal washes off some of the loam 
from the sides and bottom of the mold 
Can you 
that will results, 
and if not, how would you suggest we 
proceed with the production of these 
castings? 

It is 


suggest a good loam mixture 


give us satisfactory 


not for a 
300-pound bronze casting, as it can be 


in 


necessary to use loam 


made green sand provided a 


open sand is employed. 


coarse: 
The mold also 
should be well slicked with a good grade 


of plumbago. We would suggest that 
you try a dry sand mixture as follows 
Molding sand, 4 parts: lake sand, 1 


part; flour, 1 part to 20 parts of sand; 
wet with Paint the mold 
surfaces with plumbago wash and _ skin 
dry throughly. Pour while the mold is 
warm. The loam mixture used cuts be- 


clay wash. 


cause it is too close, or the mold is not 
thoroughly dry. 


Polishing Iron Castings 

ie are manufacturing an article which 
uicludes of irregular 
now pay two cents each for 
castings and the cost of polishing 
the casting is four cents. 
We 
factory finish at a lower cost. 
kindly inform 
for this purpose? 

We 
obtain equally 
ish 


an iron 
shape. lj é 


the 


casting 


We figure wr 
want a_ satis- 
Will you 
of practical methods 


are losing money. 


us 


have no that 


as good or a 


doubt but you can, 
better fin- 
by tumbling in sand and burnishing 
balls. 


Use a 


being done 


horizontal 


with steel This is 
iron bar- 
conical shaped ends is 
the barrel about two- 
castings, then add about 
granite and moisten 
least one quart of 
These quantities suffice for a 
feet long and 20 
Treat in this barrel from 
10 to 20 hours at about 40 revolutions 
per minute. 


every day. 
with 
Fill 
of 

crushed 
with at 


rel. One 
the best. 
thirds full 
a peck of 
the whole 
oil. 


barrel 3 


coal 
inches in 
diameter. 


Remove the castings and 
wash to free them from grit and dirt 
Then transfer them clean, 


to a wood, 








m 
ns 
nd 


od, 
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horizontal barrel, charged with small 
steel balls or fiat steel punchings of 
circular form and a solution of soda 
ash, 4 ounces to a gallon of water. Five 
to 10 hours in this barrel at 40 revolu- 
tions per minute should produce a satis- 
factory finish on the castings at one- 
fourth the cost of polishing. Keep the 
wooden barrel free from sand or grit 
and use an abundance of balls or punch- 
ngs. 


Elimination of Dross 

Our red brass for pattern work con- 
tains considerable dross and we would 
like to know how this can be eliminated. 
The mixtures we are using follow: 

Copper, 81 per cent; tin, 4 per cent; 
sinc, 9.6 per cent, and lead, 69 per cent. 

Copper, 85 per cent; tin, 3 per cent; 
zinc, 4 per cent, and lead, 8 per cent. 

Dross in copper alloys is generally 
the result of poor melting practice. The 
copper should first be melted under a 
cover of charcoal and when ready for 
the mixture should he perfectly clear 
under the charcoal, a condition which 
is readily seen when the charcoal is 
pushed aside. If the copper has been 
kept covered while melting and clean 
metal has been used for the charge, no 
difficulty will be experienced in getting 
a good melt of copper. The mixtures 
then are added, the alloy is well stirred 
to insure thorough incorporation of the 
white metals, and if the metal is suf- 
ficiently hot to run the castings, the 
pot should’ be pulled 
skimmed and poured. 


immediately, 
If old scrap wire 
is used for the charge, or if charcoal is 
omitted, the molten copper may be 
mushy on top and such metal will pro- 
duce drossy and porous castings. 

The following mixture would be more 
satisfactory than 
mentioned : 


either of the two 
Copper, 85 per cent; ‘tin, 
5 per cent; zinc, 3 per cent, and lead, 
Oo per cent. 
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Tobin Bronze 

Would be pleased to receive a formula 
for Tobin bronze and suggestions for 
the best method of melting and casting 
this metal. Also kindly let us know 
whether Tobin bronse ts patented. 

Tobin bronze is simply a_ high-zince 
yellow brass, somewhat difficult to cast 
on account of its lack of aluminum. The 
following formula is frequently used: 
Copper, 58 per cent; zinc, 40 per cent; 
tin, 1.5 per cent, and iron, 0.5 per cent. 
Melt the copper and add the iron in 
the form of thin shavings of tin plate 
or galvanized steel, stir with a graphite 
stirrer and when the iron is dissolved 
add the zinc and lastly the tin. The 
addition of aluminum or silicon greatly 
improves the casting qualities of the 
alloy, but changes its appearance so 
that it resembles manganese bronze and 
if such appearance is objected to, the 
molds for heavy sections will require 
drying before being cast. 
not patented. 


This alloy is 


Yellow Color on Babbitt Metal 


Can you advise me what to add to 
babbitt metal to give it a yellow color? 
Vill manganese do_ this? 

The yellow color on the surface of 
habbitt metal ingots is produced by 
pouring them hot. The tin oxidizes 
and gives a pleasing yellow color to 
the ingot. Babbitt so colored usually 
is of high grade because the color is 
due to the oxidation of the tin. Lead 
anti-friction alloys cannot be so col- 
ored, but alloys containing 25 per cent 
lead and the balance tin, copper and 
antimony will color well. 
will assist 


Manganese 
materially in obtaining a 
good color, but the content of man- 
ganese has to be extremely low, as 
otherwise it will cause excessive dros- 
sing and loss of tin. The manganese 


should be added in the form of man- 
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ganese-copper to the copper-antimony 
hardening when it is melted in the 
crucible and should not exceed one 
manganese-copper per 100 
pounds of babbitt. 

Iron also may be used to assist in 
coloring  babbitt 


ounce of 


ingots. The iron 
should be added to the molten copper 
either in the form of tin plate or as 
vellow prussiate of potash. The maxi- 
mum amount of iron is approximately 
0.25 per cent. The yellow color does 
not extend into the babbitt metal, but 
merely is superficial. There is no pos 
sible way of 
metal, 


making yellow babbitt 
because all soft metals are 
white, brass being the only yellow meta} 


in commercial use. 


Victor Vanadium Metal ° 

Can you give us the mixture of Victor 
vanadium metal? 

Victor metal is a cheap German silver 
Its composition follows: Copper, 50 per 
cent; nickel, 15 per cent, and zinc, 35 
per cent. To improve its casting qualities, 
2 ounces of aluminum per 100 pounds 
usually are added. 


A Strong Aluminum Alloy 


Kindly give us a mixture for a strong 
aluminum alloy for making rings or 
links which will sustain 
weight. 


considerable 


The following formulas will give you 
a wide selection of alloys suitable for 
your purpose: 

Aluminum, 94 per cent and copper, 6 
per cent. 

Aluminum, 82 per cent; zinc, 15 per 
cent and copper, 3 per cent. 

\luminum, 93 per cent and magne- 
sium, 7 per cent. 

Aluminum, 68.25 per cent; zinc, 30 
per cent and copper, 1.75 per cent 


Effect of Repeated Remelting on Copper 


HE ultimate aim of the non- 
ferrous metal founder 
high grade product and 
diminished scrap pile. Many 
considerations enter into the production 
of sound castings. In addition to 


1S a 


a 


the 
melting temperature, the degree of fluid- 
ity of the melted metal itself. at a 
given temperature, exerts probably the 
most decided influence upon the suc- 
cessful outcome of a difficult job.  Al- 
loys made in regular practice,.are fre- 


Portions of a paper presented at the annual 
meeting of the American Institute of Metals 
Chicago, Sept. 7-11, 1914. The 
nected with the National Cash 
Dayton, O. 


author is con- 
Register Co., 


By F O Clements 


quently over-heated, and in some cases 
burnt. This is done usually from a 
desire to increase fluidity. 

The customary statement made by 
foundrymen that repeated remelting of 
metal, very decidedly injures the cast 
ing properties, would be granted, with 
out question, by every practical foun 
dryman. It seemed advisable, however, 
to devise a series of tests which would 
quantitatively measure the soundness of 
castings, and thereby give some com- 
parison as to the relative amount of 
oxygen and other impurities absorbed 
during the melting process. 

In considering the various type of 


physical testing apparatus, the fiber 
stress or endurance machine developed 
by Messrs. Upton & Lewis, of Cornell 
university, seemed to most accurately 
predict the casting conditions. At least 
the fiber strength revealed on the Upton- 
Lewis machine has very close correla- 
Oxida- 
tion makes sluggish metal and conse- 


tion to the casting properties. 


quent poor fiber — sluggish metal will 
not properly fill the mold an effort 
still further mechanically affecting the 
streneth of the product. This particular 
machine produces alternate bends on 
quickly made test specimens 1 inch wide 
and of any given thickness. making 
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72 
graphic record of the number of bends oxidized and_ restored to its former 
and the resistance the part offers to the condition? Every foundryman_recog- 


load prior to fracture. nizes the advantages derived from fluxes. 


rhis machine, as originally designed, The use of fluxes or the benefits to be 
offered resistance through spring action. obtained therefrom to our knowledge 
This has been modified in the National Jiave never been quantitatively  deter- 
Cash Register Co.’s laboratories. so that tmined. 
pendulum resistance has been substituted The last two sets of figures included 
for the springs, permitting loading some- in the table shows very conclusively 
what in accordance with the sectional 
area of the test bar itself. 


After the the 


on the 


completion of physical 
tests 


100 
under 


virgin copper as purchased, 
the 
foundry 


pounds of metal was melted 


exact conditions and 


brought to a satisfactory casting tem- 


perature. This temperature proved to 
be, in heat No. 1, 1120 degrees Cent. 
Kegular foundry practice was followed 


in every particular, the metal being kept 
well 
undue 


charcoal to 
This 


into good appearing ingots, which proved 


covered with prevent 


oxidation. metal was cast 


very solid throughout. lour samples 
were machined from a random ingot 
and tested for toughness of tiber. The 


metal, at the same time, was analyzed. 


The metal was then all reassembled and 


again remelted at the same temperature 


The 


ingots, a 


second 


slight 


as reported heretofore. 


heat resulted in solid 





bulge appearing on the top of each. 











The third heat seemed sluggish and FIG 1 CYLINDER MOLDS SHOWING 
the temperature of the metal was raised rHE POURING BASIN AND 
to 1165 degrees Cent. The ingots had METHOD OF HOLDING 
‘ cake THE CORE 
a bad exterior, containing blow holes to 
the depth of one inch. The metal was) the value of boron suboxide as a fluy. 
very spongy and unreliable. following the directions of the Gen- 
In the fourth heat, the metal recov eral Electric Co.. two ounces of boron 
ered from the various operations was suboxide were added to 16 pounds of 
again remelted and cast at a tempera the badly injured metal. The copper 
ture of 1115 degrees Cent. The ingots was heated to 1260 degrees Cent., in 
were very spongy and full of blow holes order to secure the best results from 
n fact. the metal was so unreliable that this particular flux The metal was 
EFFECT OF REMELTING ON COPPER 
Physical Data 
Sample of 
Boronized 
copper 
Boror cast ul 
Virgit First Secon ird Fourtl sub der idea! 
netal he t heat oxide conditior 
Average N te ite ends 1,51 8 S4 ¢ 4 » 007 3,044 
Re tance ffered in end 
nz assuming vV rR met 
10¢ pt l i 
? entage of d r 
tance 11 1 t f j 
Chen al Data 
( Pt pe cen ‘ 
Le per nt \ | ‘ | 
Sulphur, pe eT 11 Zi3 
Vas almost rossible 1 ichine then all 1 to cool down to. 2a casting 
s that ga indicati mper f 1149 degrees Cent... and 
‘ VOOU itures The reaks gain cas nto mgot torm. The ingots 
‘ scolora d badl ( c appearance, were solid, and 
ts ( " med remarkably close, as is 
The data obtain from the che 1 evidences the results obtained on 
and phys tests to be found ndurat ichine. The diagrams pr 
the accompanying table. ed were slightly irregular, but con 
The question naturally arises. can a lerably longer- than all others, includ 
metal in such injured condition be d ¢ the virgin copper. 
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Molding Pistons 
By D. O. Barrett 
The method of 


cylinders to be 


making gas engine 
deter- 
mined upon after several efforts were 


described was 


made to ascertain the most economical 
way of doing this work. 

The mold is made on the bench, the 
pattern being provided with the usual 


tapered print at the open end from 
which the core is located and hung. 
The flasks are round and provide for 
a wall of about %-inch sand outside 
the print. On each side of the flask 
at the top is cast an ear with the 
lower edge tapering. The cross bar 
at the top is provided with hooks 


corresponding to this taper and when 
in place and slightly turned it exerts 


a pressure on the core in the center 
only, a boss being provided for this 
purpose. A small, dry sand _ core, 
which serves as a pouring basin, is 
pasted to the core at one side, the 
print and core having been cut away 
for this purpose. The flasks shown 


in Fig. 1 at first were set on wooden 
bottom boards, but latterly round cast 
iron plates were made and now are 
No weights are necessary 


followed, which 


being used. 
this 
pr¢ ved 


when method is 


entirely satisfactory and 
molding pistons is 
more rapid than when making them in 
the floor. Fig. 2 is a 
cross-section of the mold showing the 


the method of 


has 
this method of 
multiple on 
pouring basin and 
holding the core. 


T. A. Willson & Co., Inc., Reading, 
Pa., manufacturers of eye protectors 
and goggles, were awarded the grand 


prize at the Second International Expo- 
sition of Safety and Sanitation recently 
held at the New 
York City. 


Grand Central Palace, 
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FIG. 2—CROSS-SECTION OF CYLINDER 
MOLD SHOWING POURING BASIN 
AND CORE-HOLDING DEVICE 

















ight and Practical First Aid Jar for Shops 


A Jar Designed by Magnus W. Alexander Which Contains All Neces- 
sary Medicaments, Bandages, Splints, etc., to Render First Aid 


OUNDRYMEN who attended 
the 1914 convention of the 
American Foundrymen’s Asso- 
ciation in Chicago, or that of 

the National Founders’ Association in 
New York, doubtless retain a vivid recol- 
lection of the new N. A. S. O. first aid 
jar, which was exhibited and described 
on both occasions by M. W. Alexander, 
West Lynn, Mass. In order further to 
spread among employers information in 
regard to this remarkable outtit, the 
National Founders’ Association has is- 
sued an illustrated bulletin describing it. 
This bulletin gives details regarding the 
proper materials for use in first aid 
treatment, and follows naturally the as- 
sociation’s bulletin No. 17, which con- 
tained a treatise on the proper methods 
of giving first aid treatment to injured 
and sick persons. 

Every feature connected with the new 
first aid jar serves to emphasize the 
painstaking care which attended — its 
preparation. The jar contains apparatus 
and medicaments required for the ef- 
fective treatment of slight wounds, or 
for emergency treatment of serious in- 
juries. The materials which it contains 
were picked out by a conference of 
physicians, all of whom _ possessed ex- 
tensive experience in the treatment of 
injuries. The jar is constructed of 
glass, which material was selected for 
numerous reasons. Due to its trans- 
parency, the contents of the jar can | 
seen at a glance, thus making it un 
necessary to disarrange the entire jar in 


SORES. 9 i 
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The jar is structurally 


treatment. It also is comparatively 


light, the weight of the entire outtit 
being only slightly in excess of 12 
pounds. It is provided with smooth 
walls to promote cleanliness and_ to 
facilitate the removal of the first aid 
materials. The jar is contained in a 
wire cage which is provided with. spring 
clips for clamping the cover in place; 
the cover also is of glass and in it is 
molded a handle for carrying. A _ rub- 
ber gasket between the jar and the 
cover makes the outtit dust and water 
proof, and equalizes strains in the cover. 
The jar is made only high enough so 
that the cover, when set in place, rests 
on the stoppers and prevents them from 
coming out of the bottles. 

The jar is 9'4 inches in diameter, and 
6 inches high. The quantity of material 
which is carried in this small space is 
surprisingly large. The contents of the 
jar are as follows: 


One tourniquet 

One pair nickel-plated scissors 

One pair nickel-plated tweezers 

One triangular sling. 

One wire gauze splint 

Twelve assorted safety pins. 

One 2-ounce bottle Castor oil 

One 2-ounce bottle 3 per cent alcoholic line 
Two 3-ounce tubes burn ointment 

One 2-ounce bottle white wine vinegar 

One 2-ounce bottle 4 per cent aqueous bori 


acid, 
One 2-ounce bottle aromatic spirit — of 
monia. 
One 2-ounce bottle Jamaica ginger or s 
stitute) 
One piece of flannel, 24 x 36 inches 
One roll absorbent cotton (1.5 ounces) 
One roll 3-inch x 10-yard gauze bandage 
One roll 2-inch x 10-yard gauze bandage 
[wo rolls l-inch x 10-yard gauze bandage 


One spool l-inch x 5-yard adhesive plaster 
Six packages 6 x 36-inch sterile gauz 


One teaspoon 
1 


One metal cup 
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THE ARRANGEMENT 
ARTICLE WITHOUT 


FIG. 3 
REMOVAL OF ANY 
DISTURBING THE 
One medicine glass. 
Two medicine droppers. 
Three paper drinking cups. 
First aid record cards. 
One of the most interesting items on 
This is a 4%-inch 


30 inches 


this list is the splint. 
flexible 
wound into a 


strip of wire gauze, 


long, small roll; it can 


be cut as required and shaped around 
Where Are the 


HERE are the profits in the 


foundry business? This is 


a very sensible question to 

ask at any time, and particu- 
larly when foundry production is at low 
ebb in the tide. My 


The profits in the foundry 


answer is an in- 
direct one. 


business depend on co-operation in its 


broadest sense, co-operation among local 


foundries; co-operation with your cus- 


tomers; with your banks; with your em 


ployes, and with your supply dealers 
Now | do not 


operation, that is, all give and no_ take 


mean the kind of co- 


I mean cold, hard business 
operation for profit. 


business for profit 


The banks are in 


You are dependent upon the port of 
your bank, your stockholders and_ the 
men who extel redit for materials. 
They are very glad to give you their 
support on the condition that you offer 
a safe investment. You must 

operate with them and show them a 
properly conducted business. This in 

An address given before the Philadely 


Foundrymen’s Associatior 
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ALLOWS THE QUICK FIG. 
OTHERS 


the broken limb. This splint provides 
effective temporary protection to the limb 
until a physician can set the fracture. 
Although the use of water in first aid 
work is not contemplated, both the jar 
itself and the metal dish which it. con- 
tains can be used as water vessels when 


necessary. Complete directions as to the 
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FOR TRANSPORTATION THE 
JAR IS PACKED IN A WOODEN 
BOX 


use of the contents are given on a cir- 
cular pasted on the inside of the glass 
cover. The jars are shipped in padded 
wooden Their price is 
$5.50 each and they may be ordered from 
the secretary of the National Founders’ 
29 -South La Salle 


boxes. selling 


Association, street, 


Chicago. 


Profits in the Foundry Business? 


By A G Dean 


cludes a knowledge of costs; a_ well 
organized foundry and sales department, 
whereby you produce and sell at a 
profit. It is essential to have a good 
work you 


reputation for the turn out 


in all departments. 


Your location, equipment and knowl- 
edge of the foundry business must 
show that you can compete and secure 


business at 


When you can fill 


requirements, you can 


a profit. 
these command 
financial support. 

with- 


Mar foundries are operating 


out a true knowledge of their costs. In 
many cases the buyer practically dictates 


the price he pays for castings. This is 
a fact. Recently a manufacturer asked 
for bids on 100 


with a core. 


astines of an engine 


base mad The weight was 


175 pounds each. Two bids were asked. 


One was $2.90 per hundred pounds, the 


other $2.50. The buyer figured six to 


eight bases a day for a molder, a 


helper and a core maker, and offered 


$2.40 a hundred pounds. The offer was 
accepted. One bid was 20 per cent 
price and the low 


higher than this 


bidder accepted a reduction of 4 per 
cent, because the buyer figured the cost 
of production for him. 
The customers of a should 
their 
otherwise 


the percentage of loss in machining bad 


foundry 
co-operate with the 
benefit and 


foundry for 
own protection ; 
castings runs high. A customer should 
have a competent man visit the foundry 
at least week.  Pat- 


once or twice a 


terns should be made the simplest and 
They 
class condition. 
should be 
that the castings will 


easiest way for the molder. 


should be kept in first 
\ll patterns numbered so 


show a number 


This will save time and expense. A list 
of patterns should be given to the foun- 
dry. This list will show the manage- 


ment if the patterns are numbered and 


properly checked. It should vive the 


pattern number, name, weight of cast- 


ing and details for reference and check- 
ing. | 


have used such a list also for 


invoicing; thus saving re-writing and 


errors. Columns are left for corrected 
weight, number of pieces, prices, ete. 
Customers should co-operate in every 
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way possible to save time and money 
Stock orders and all 
orders in writing with duplicate copies 


for the foundries. 


for office and foundry are of great 
assistance. The foundries can _ easily 
standardize order forms in this way. 


This would save time and considerable 
orders. Watch 
Good castings 
mean profits and are also worth more 


re-writing 
shipments and returns. 


expense in 


money. 

A recent paper by Stewart Dean of 
Indianapolis gives an excellent idea of 
Note the co- 
operation, which is essential. He sug- 


foundry organization. 


gests the following: 

Select 
bosses. 

Give each molder 30 minutes attention 
from his boss each day. 

See that materials are ready to work 
with and are in good condition. 

Then push for the tonnage. 

Create competition among the foremen 
and encourage them to bid on jobs. 

Use department reports. 

Develop a uniform cost sys- 
tem (with other foundries). 

Base this system on pounds 
per man. Extend the costs for 
different departments and_ for 
total cost. 


capable men as foremen and 


\n elaborate cost system is 


out of place in a foundry. | 
have heard the cost clerks called 
shoe clerks, either because they 
little about the 


business or the 


understand so 
foundry 
suggested the 
the bills. 
Supply 


name 
manager footing 
men are material ex- 
perts and know what other foun- 
doing. 


cries are Secure their 


co-operation. They can be of 
great assistance to you, both in 
securing greater production and 
financially. They extend a ma- 
terial credit that corresponds to 
the bank’s loan. Buying success- 
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who hire the employes, and secure a 


record for every man hired. Go over 
these records occasionally with the dif- 
with the cost and 


ferent foremen and 


production records before you. The 


effect will be greater care in hiring men 
and increased production. Instruct and 


interest your employes in efficiency 


good work. Push the 


Pay well for 
work and increase the tonnage. 
local 


consideration the 


Co-operation foundries 


will take into 


among 
large 
amount of castings bought outside. This 
will call for an investigation of competi- 
Many f 
town because the buyer does not know 
the local 
his work, or 


tive conditions. jobs go out of 


foundries that specialize on 
the buyer has been talked 
into placing the work outside, even at a 
freight and re- 


higher total cost, with 


turns considered. No one foundry can 
afford to take up this investigating and 


needs for a 


work The 


educational 





NX 
uw 


profit above the combined cost of ma- 


terials, labor, sales and overhead ex- 
pense. 

I have gone far enough to show you 
the importance of co-operation in pro- 
profits. The several 


ducing subjects 


treated should be further developed. 
Since you know where the mistakes and 
troubles are to be found in the foundry 


business, you can assist in eliminating 


them. In this way you help others 
while helping yourself. No man enjoys 
making a failure in the foundry business. 
Why not get 


for profits all 


together and co-operate 


around in the foundry 


business ? 


Air Hoist Valve 


\n air hoist valve of interesting de- 
sign recently has been developed by the 
Whiting Foundry Equipment Co., Har 
vey, Ill. It is of the dise type and is 

designed to operate under sever 


1548 | valve 


service conditions. The 
consists of a brass dise operat 
body, the 


place by 


ing in a cast iron 


former being held in 
air pressure and also by a coll 
spring. The valve seat and dis« 
are ground together to an air 
tight fit. The valve lever moves 
through an are of 45 degrees 
from the central position. Th 
designed that the 


stem does not pass through the 


|. valve is. so 


eliminating 
No pack 
ing is used and the valve cover 


thus 
leakage at this point. 


air chamber, 


and disc may be removed with 


out disconnecting the pipe. 


Death of Major Brewster 








fully is an art and the systems 


used by other foundries, to- 

gether with your system, should save 
you considerable money to be used for 
improvements or dividends. <A _ stock 


book arranged with loose leaf specifica- 


tion sheets will be found invaluable 


Each item purchased has it’ specifica- 
tions, prices, discounts and terms. The 
specifications will interest material sales- 
men and will save verbal inquiries and 
loss of time. The information secured 
added to the 


A separate color sheet is 


from salesmen is often 
specifications. 
inserted for quotations that are kept for 
reference. 

Co-operate with your employes along 
modern lines to build up, as far as pos- 
loyal lot of Deter- 


mine the qualities necessary for a suc- 


sible, a workers. 


cessful molder, core maker, etc., cov- 
with the 
Give this infor- 


writing to the man or men 


ering all positions. Do this 


foremen’s assistance. 


mation in 


AIR HOIST VALVE 


permanent paid secretary are numerous. 


First—To get up a uniform cost sys- 


tem to educate the competitors who do 


not know their costs. Their competition 


demoralizes the foundry business and 


gives it a bad name with the banks and 


material men because of their failure. 


They establish unprofitable prices for 
work. Customers grow dissatistied and 
change, frequently going out of town 
for castings. Changes from one foun 
dry to another are expensive Better 
local foundry conditions would 


the customers paying higher 


better castings and service 


Second \n unorganized foundry 
creates labor troubles for the entire 
trade 

Third—Your permanent secretary 


remedy many of these evils by showin 


these unfortunate competitors the right 


way to figure costs and how to add a 


Major Henry M. Brewster, form 
erly head of the Stebbins Mfg. Co.. 
Springfield, Mass., died at his home 


in Springfield, Jan. 10, after a = short 


illness, at the age of 73. Major 

srewster for many years had beet 
prominent in eastern foundry circles 
and was particularly well known 


market- 
Millet core oven. He 
connected 
Mtg. Co., in 


his work in developing and 
ing the original 
with the Stebbins 


1878, holding different 
positions until finally he was in cor 
trol of the business at his retirement 

1907. \t the 
he was connected with the 


time of his deatl 
Equitable 


ife Insuranes CL « 


) 1-1 +.¢ - 
\ 20-page ‘klet entitled “Synopsis 


f McLain’s SV ste 1’ has been issued 


i 


this school, which is located in the Gold 

smith building, Milwaukee. The syste: 
} ] ogee} ] } 7 : 
briefly described and a = synopsis is 

civen of each of the 12 


] 


ressons, 


correspondence 
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| LTHOUGH undoubtedly several months must 
elapse before the foundry industry will again 
be on a normal basis, evidences that 1mprove- 
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Trade Outlook 


ment has set in continue to multiply. Melt- 
ers in the east have expressed their confidence in the 
situation by making fairly liberal purchases of pig 


iron. There has been some improvement in railroad 
equipment orders which has affected the operating 
schedules of the western malleable shops. The latter 
have been running on a very low basis for some 


months but during the last two weeks in January there 
were fairly heavy sales of malleable pig in the Chicago 
district. It is estimated that there has been an increase 
in the production of castings since the middle of De- 
cember amounting to about 15 per cent. A large pro- 
portion of the business enjoyed at the present time is 
the result of heavy orders for machine tools, automo- 
biles, motor trucks, artillery, shrapnel shells and other 
munitions of war received from the belligerent coun- 
tries of Europe. In purely domestic lines we find 
that agricultural implement shops and some railroad 
foundries are increasing their melt. The financial 
stringency which placed such a powerful brake on 
industrial progress during the fall months has been 
entirely relieved. Money at present is abundant; in- 
terest rates are low and bankers have reached the 
point where they are seeking good loans. Bargains are 
still available in pig iron and prices remain practically 
unchanged. No. 2 foundry is quoted $13, Chicago; 
$12.75, Ironton; $13, Cleveland ; $9.50, Birmingham and 
$13.70, Pittsburgh. Malleable may be obtained for deliv- 
ery up to Apr. 1 at $13, Chicago; $14.75, Philadelphia ; 
$13.70, Pittsburgh and $13, Buffalo. Lake Superior 
charcoal may be had at $15.75, Chicago or Buffalo; 
8 per cent silveries are quoted $16 f. 0. b. Jackson 
furnace ; low pen is _— $20.95, Pittsburgh. 


Paying ‘hie Pig Tron 

A new method of financing pig iron purchases is 
advocated by Isaac F. Marcosson in an article in the 
Jan. 7 issue of The Jron Trade Review. He proposes 
that pig iron producers and consumers take advantage 
of the new currency law providing for the discount of 
acceptances by the Federal Reserve banks. A foundry- 
man buying say 500 tons a month would “accept”, that 
is agree to honor, 90 day drafts for the shipments. 
The drafts would be discounted by the seller and col- 
lected by the bank when due. 
would get three months’ 
would get his money within a few days from date of 
shipment, the bank carrying the loan. Under ordinary 
circumstances the foundryman would not have to pay 
for the iron until he had been paid for the finished 
castings into which it had been converted. 


Pipe Production 

\ccording to statistics compiled by the American 
[ron and Steel Institute the production of -cast iron 
gas and water and soil and plumbers’ pipe and fittings 
amounted to 1,266,245 net tons in 1913, of which 1, 
200,289 tons were gas and water pipe and fittings and 
263,956 tons were soil and plumbers’ pipe and fittings. 
The production of gas and water pipe includes 46,831 
tons of fittings, while the production of soil and 
plumbers’ pipe includes 68,925 tons of fittings and 
tons of culvert pipe. Sixty-seven 
actively engaged in the casting of pipe, Alabama lead- 
ing with a total of 15 foundries. 


/ Jas 


The purchaser, thus, 
time on his bills and the seller 
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Crane Sand Cutting and | empering Machine 


Description of an Interesting Device for Tempering and 


Cutting Over Sand in Steel and Heavy Gray Iron Foundries 


REAT 


been 


steps forward have 


made in the past few 


years in adopting mechanical 


devices for tempering and 
cutting sand in all classes of 


In steel 


foundries. 


foundries, however, as well as 


malleable and 


jobbing 


in certain heavy ma- 


chine _and foundries, 


some- 


what less progress has* been made 
because until recently no machine was 
available for the 
work handle. 


In foundries of this type it is not cus- 


particular class of 


which these foundries 


tomary to cut over the sand in long 
windrows but in various 
sizes distributed about the floor. These 
conditions do not 


heaps. of 
lend themselves to 
the employment of what is known as 
the auto, or floor propelled type of 
machines. 
Sand 


Co., New York, has developed a new 


sand = mixing Recently, 


however, the Mixing Machine 


machine which may be suspended 
from ae traveling crane and_ thus 
‘spotted” at any point on the floor 


where there is a heap of sand to be 
cut. The 


chine are shown in Figs. 1 and 2. 


characteristics of this ma- 


The crane machine is similar to the 
standard type built by the Sand Mix- 





FIG. 1 


ing Machine Co., except that it is 
provided with small wheels and is 
shifted entirely by the crane. It is 


suspended from the crane hook by 


four heavy chains secured to eye bolts 
in the four corners of the machine. 
Two of the chains are provided with 
turnbuckles for purposes of adjust- 
nient. 

The frame of the 


and the 


machine is steel 


cylinder is housed 


The 


are so 


cutting 


with steel plates. blades in the 


cutting that 


each one cuts off a small quantity of 


cylinder shaped 
high in the air 
breaking all the 


separating the 


sand and throws it 


behind the machine, 


lumps and grains. It 


is said that each grain is thoroughly 
aerated. The sand is cooled rapidly 
and the steam and gas has every fa 
cility to escape. The heap, also, is 


left loose and light from top to bot 


tom. The cutting cylinder revolves in 
Hyatt roller bearings which are dust 
proofed with a leather washer and 
three hard grease rings. 


It is said 


that the bearings need to be lubri 


cated but once a year. On the crane 
type machine, the take-up reel for the 
electric cable is unnecessary, the cur- 


“RANE TYPE SAND CUTTING MACHINI 





rent being led to the machine through 


a loose cable suspended from the 
crane. 

Owing to the mobility of this type 
of machine, it can be 


ditions 


used under con- 
would 

This applies partic- 
foundries 


where the floor type 


not be practical. 


ularly to steel where the 


sand is cut over in heaps, some of 


which may be 12 or 14 feet 


Foundries of this 


high. 
type usually are 
not provided with aisles in which the 
sand With the 


machine 


may be cut over. 


crane, however, the may be 
placed anywhere the sand heaps hap 
pen to lie. The size of the heap is 
said to be immaterial. 


dition 


The only con 
necessary is bridge crane serv- 
ice above the sand and an intelligent 
stated that the 
burned sand which goes back into the 
heap is 
that 


craneman. it is 


thoroughly distributed and 


therefore a maximum quantity 


of this material may be used without 


harm, thus decreasing the consump- 


tion of new sand. 


This type of machine also has been 
designed 


particularly for stationary 


machine molding where the sand must 


be cut and piled back of the machine 
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HINE 


after it is shaken out and wet down. properly tempered condition, trouble a pair of shoes, or perhaps it depends 
The machine is designed to pile the will be experienced regardless of the upon who ‘rules the roost’ at home 


sand wherever it is wanted. This is type of facings which may be used. ‘Jo avoid the loss from such occur 
illustrated by Figs. 3 and 4. Fig. 3 Furthermore, the great difficulty in  rences, some  foundrymen — requir« 
shows the sand heap ready to be cut getting laborers to cut sand properly their molders to cut their own sand 
but before the machine has gone itis well known. It should be remem- regularly. This can only result in a 
through it. Fig. 4 shows the same bered, however, that the laborer has waste of the molder’s skill, energy and 


heap after it has been cut and piled by nothing more to encourage him than productive capacity and a direct and 
the machine. a small daily wage. In this connec- material reduction of profit, whic! 


The best modern steel foundries tion the following quotation from a could be avoided by the use of san 


find it a paying proposition to give paper on mechanical sand tempering, cutting machinery, if supported by 


particular attention to the condition read by V. E. Minich before the efficient management and active super | 
of their sand and in many shops a .<\merican Foundrymen’s Association, vision. , 
large gang of men is employed every is interesting. “It is not surprising,” “While French, German and othe: : 




















night to thoroughly prepare the sand said Mr. Munich, “that the laborer foreign foundrymen seem long to 
for the next day’s work. In shops should sometimes become discouraged have realized the value of perfectly 
where more than one heat is poured and spend a night over a can of beer. cut sand, it is certain that the major 
a day, a day gang of sand cutters is leaving an uncut sand heap to face ity ot our foundrymen have _ been 
also necessary. The time apparently the molder on his arrival on the job somewhat slow to recognize or accept 

has gone by when the steel foundry five minutes before the whistle. Under its importance. They have freely ad- \ 

man thought it unnecessary to give seh cirenmetonces, whether or not mitted that better cut sand produces a 

his sand any particular attentio \s the molder cuts it himself and works better castings with smaller loss, but i 

a matter of fact, unless the heap sand that day, is likely to be determined by having made the admission, they hav: C 

is in a thoroughly renovated and the urgency of little Jimmy’s need for continued to permit the use of poorly f 
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FIG. 1—OSBORN JOLT STRIPPING 
WITH PATTERN AND 


cut sand in their foundries, apparently 
losing sight of its bearing on their 
production and profits. But encour- 
aging signs are not wanting. Each 
year discovers an increasingly large 
number of foundrymen who _ have 
caught the spirit of the times. They 
are wide awake and ready to test any 
improvement in shop practice, or any 
mechanical device, asking only that it 
shall offer fair promise of increasing 
production, improving quality and re- 
ducing loss, and that it shall save 
hand labor which is always at a pre- 


nium when times are good.” 


New Osborn Molding Machine 

A new stripping plate jolt machine 
which is specially designed to perform 
automatically practically all of the oper- 
ations necessary for making a mold ex- 
cept shoveling the sand has been per- 
fected by the Osborn ‘Mfg. Co., Cleve- 
land. The machine, it is said, is adapted 
especially for making molds for jour- 


nal boxes and_ other 


comparatively 
work. It may be 
used with any of the standard types 
of stripping plate equipment. The 
pattern is drawn through the plate by 
power, and accuracy, therefore, is a 
feature upon which the builders lay 
considerable stress. 


heavy repetition 


The machine has a rated stripping 
capacity with 80 pounds air pressure 
of 800 pounds, a maximum stripping 
capacity of 1,000 pounds and a maxi- 
mum jolting capacity of 1,200 pounds. 
The table is 193¢ inches wide and 32 
inches long. The jolting cylinder is 
6 inches in diameter and the draw 
cylinders are 3% inches in diameter. 
The machine is arranged to draw pat- 











PLATE MACHINI IG END VIEW OF 
MOLD 
terns up to 1-! inches in depth. Che 
top of the table is 24 inches above the 
floor line. The size of the table can 


be varied and where the machine is 
intended for use with one particular 
pattern, it is advisable to have it ap- 
proximately 'g inch less than the flask 
size. In such a case there is no op 
portunity for sand to accumulate on 
the table. 

The jolting mechanism is of stand 
ard Osborn construction. The draw 
cylinders are cast in one piece and 
are connected to the base of the ma- 
chine by large fitted bolts. As shown 
i! the 


accompanying illustrations, 


1 


these cylinders extend below the base. 


ihey are designed to set inside ot 
inch pipes inserted in the founda- 
tion. The piston rod, which also acts 
guide rod, is planed on one side 


MACHINE SHOWING CYLINDERS 


XTENDING BELOW FLOOR LINE 


and provided with gear teeth which 
mesh with pinions cut in a_ solid 
shaft extending from one cylinder to 
the other. The pinion shaft and guide 
rods are entirely enclosed and_ self- 
oiling. 

The machine is provided with flask 
clamps operated by air. They are of 
the bail tvpe, swinging over the end 
of the flask. The ‘bail is made of 
spring steel in order to compensate 
for unevenness in the size of the flask. 

\fter the flask has been filled and 
jolted, the air is turned into the draw 
cylinders, which rapidly strip the flask 
and stripping plate upward from the 
pattern. \fter the lifted 


away, the valve handle is turned to 


mold is 


the opposite position; this supplies air 


above the piston for returning the 


stripping plate to its original position. 

















FIG. 3—JOLT STRIPPING PLATE MACHINE READY TO RECEIVE FLASK 
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FIG. 1—DETAILS OF 


It is said that it is not necessary to 
wait while the exhaust escapes from 
underneath the cylinder and then de 
pend upon gravity for the return of 
the plate. The air pressure admitted 
above the piston drives the plate back 
rapidly. The power return also fut 
nishes sufficient force to overcome the 
resistance caused by sand wedging be- 


tween the pattern and the stripping 


plate. 


Adjustable Hand Ladle Skimmer 


\ hand ladle skimmer of a new type 
recently has been placed on the market 
by the J. W. Philadelphia. 


The principal features of the device are 


Paxson Co., 


shown in the accompanying illustrations 


t consists of a frame which is clamped 
securely to the ladle shank, together with 
an adjustable skimming blade and a 


shield. The 


blade may 


safety position of the 


easily be controlled by the 


molder’s thumb and the blade springs 


out of the way when released after 
pouring It is said that one blade will 
skim from 500 to 1,000. molds. The 


blade may be easily changed, being held 


in place by a thumb screw. Either right 
or left hand blades may be used and for 
skimming copper, bras ir other alloys 
the device is fitted witl graphite blade 
It is said that when tl skimmer. is 
sed, n irt n enter the ( hile 
Mouring, thus sulting ou erage 
saving of 20 p ent o1 1 worl 
The molder operat ce 
unassisted while suring 
mer is not in e way when ladk 
wis are changed. The = sprin; 
vered and protected and js place 
onsiderable « e { the 
where it not ecter heat , 
splashed n or dr S The cle ¢ 


ADJUSTABLI 


HAND LADLE SKIMMER 


weighs about two pounds and is de- 
signed to fit any ladle shank. If the 
blades are washed over with blacking, 
claywash or loam it is said their life is 


indefinitely increased. 


Personal 
\W. M. Hood has been appointed gen- 
eral manager of the Bellwood Mfg. Co.., 
Bellwood, Pa. 

C. C. Shaw, formerly associated with 
Hertzler & Zook, 
been placed in charge of the foundry 
operated by H. W. 
don, Pa. 

\. the annual meeting of tke stock- 
holders of the 


Belleville, Pa., has 


Gerlach, Hunting- 


Jeaumont Iron Works 
Co., Beaumont, Texas, officers for the 
ensuing year were elected as follows: 
LL. J. Black, president and manager; 


T. S. Reed Sr., vice president; B. R. 
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Norvell, treasurer; Chas’ B. Sheeks 
secretary. 
kk. M. Nicholson, former advertising 


manager for the Kimberly-Clark Paper 


Co., Neenah, Wis., and who was pre 


viously employed as space buyer for thi 
Cramer-Krasselt Co., Milwaukee, has 
been appointed advertising manager ot 
the Berger Mfg. Co., Canton, O. 

L. E. Marceau has resigned his po 
sition as foundry superintendent of thx 
Dunham Co., Berea, O. For the present 
he will retain his residence at Berea. 

Frank Curtis, formerly with the Best 
Mfg. Co:, 
terest in the 


Pittsburgh, has taken an in 
Hubbard Steel 
Co., East Chicago, Ind., and has been 


Foundry 


elected president and general manager 

W. L. Thompson, who during the past 
four years was in charge of the gov- 
ernment steel foundry at  Chagres. 
Panama canal, has been appointed super- 
intendent of the foundry of the Page 
Woven Wire Fence Co., at Monessen 
Pa. 

EK. B. Keating, formerly 
at the Monitor Drill 
Moline Plow Co., St. 


Minn., has been 


employed 
plant of the 
Park, 


appointed assistant 


Louis 


superintendent of this company’s plant 
at Moline, Ill. ie 


Mr. Keating as foreman of the St. 


A Warner succeeds 


Louis Park plant. 

J. W. Payne, formerly manager of thx 
San Francisco office of the American 
Optical Co., has been appointed Pacific 


A. Willson & Co.. 


Inc., Reading, Pa., makers of eye pro- 


Coast manager of T. 
tectors and goggles. The San [rancisco 
office will be located in the Head _ build- 
ing. The Willson company also an 
nounces that it can give excellent ser- 
vice abroad through S. Pulzer, 9 Hat- 
ton Garden, London, Eng., who carries 
a heavy stock of goggles in that coun- 
try. 





FIG. 2—ADJUSTABLE HAND LADLE SKIMMER IN OPERATION 
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Book Review 


Practical Iron Founding, by 
G. Horner, A. M. I. 
edition, revised and enlarged. 
by D. Van Nostrand Co. 
by THe Founpry for $2 

Practically double the the 
previous editions is contained in the 


Joseph 
Mech. Eng., fourth 
Published 
and furnished 
net. 

matter in 


Great changes in iron 
taken the 
written, partic- 


fourth edition. 


have place since 


first 


founding 
book 
ularly in machine molding, and much 
to this sub- 
British and 


de- 


was more 


attention has been paid 


ject in the new volume. 
American molding machines are 
scribed at length, their operations are 
analyzed, their application to various 
types of foundries are covered and 
their economies outlined. 


The book is written and published 


in England and is of value to the 
American foundryman in showing how 
the work is done abroad. The mat- 


ter strictly local to England is small. 
The chapter on loam molding is par- 
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are included showing the various depart 
de- 


voted to the personnel of the organiza- 


ments. Considerable space also is 


tion, portraits of the department heads 
and included, to 
sketches of 
Pawling & 


representatives being 


several brief 


The 


manufactures traveling cranes, 


gether with 


their careers. Harnisch- 


feger Co. 


both standard and special types, steam 


and 
boring machines, wall trolleys, hoists, ete. 


steering gear, grab buckets, drilling 


Trade Notes 


The Pittsburgh 
Vittsburgh* 


Wheel Co., 


manufacturer of 


Emery 


emery, 


electrolite, incordite and corundum 
grinding wheels, announces the re 
moval of its office from the Park 
building, Pittsburgh, to Rochester, Pa 
“Fabroil Gears” is the tithe of a hand- 
somely illustrated catalog showing the 
various applications and uses of gears 
made by the General Electric Co., 


Schenectady, N. Y., known as 


The 


formerly 


cloth pinions. variety of uses for 


Northern Crane Trolley 


Extensive improvements in trolleys 


lor heavy traveling cranes recently 
have been made by the Northern En 
Works, Detroit, and the 
trolley is the 


The 


gineering 


new shown in accon 


panying illustrations. primary 


considerations in the design were 
safety as regards strength and. the 
protection of working parts, together 
with accessibility and rigidity. Dur 
ability in gears and other moving 
parts has been sought by designing 
them so they run in an oil batl 
which affords protection from dust 
and grit. The construction is sucl 
that the covers of the gear cases 
inust be in place or the gears canno 
run; this prevents the accidental omis 


sion of the gear covers in assembling 


the trolley after inspection or repairs 
back ve 


frame; 


Each train of ars is mount 


ed in a_ single the bearings 


are bored in line and are capped and 
fitted bolts The bear 


with through 

















FIG. 1 


CRANE 


TROLLEY WITH 
ticularly complete, and goes into very 
full detail 
molds in loam, a specialty in foundry 


as to methods of forming 


work requiring a high degree of skill 


ind judgment. An unusual number 
of illustrations, both drawings and 
halftone plates, renders the text the 
nore valuable. The book is written 
for the student as well as for the 


practical man. 


Thirty Years of Progress 


\ handsomely 
entitled 


illustrated, 


52-page 
rochure “Thirty Years of 
the Pawl- 
Milwaukee, 
30th 
The 


ent of the business to its present large 


’rogress,” has been issued by 
In & 


commemoration of 


Harnischfeger Co.., 


the anni- 


ersary of this company. develop 


“Oportions is traced through the vari 


is stages and views are included show 


¢ the various small shops operated, 


ith each succeeding one larger than the 


ne preceding until the new plant was 
ult and occupied in the spring of 1905. 
large number of views of the works 
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LOSED FIG. 2 
these gears involves almost every con- 
eivable type of machine. It is claimed 
that these gears will outwear iron or 
brass and are proof against damage 
from water, oil, dryness or temperature 
changes. They make silence possible 
gear trains. 

\t the recent annual meeting of the 
Blystone Mfg. Co., Cambridge Springs 
Pa., officers for the ensuing vear were 
elected as follows: W. J. Pees, presi 
dent; Dr. C. L. Smith, vi esicde 
Luther G. Conroe, treasurer and g 
eral manager: H. J. LeFe sé 
tary and nanaget sales 
directors follow J. A. Bolar W. J 
Pees, Luther G. Conroe Dr. ¢ I 
Smith, F. A \ ile n, | Ma 
and H. J. Lek 

Phe Lockhart Hodes ( ( 22 
Waverly street, Buffalo, manufactur 
t safetv guards for y lworking 
equipment, is sending to the tr 
circular showing the di t \ S 
of guards whicl it manutactures, 
These include Puards for saws shap 
ers, joiners, ete. 





THE TROLLEY IN SERVICE 
ing liners are bronze. [he hois O 
gear train from the motor armatur 


te the drum gear is carried in a sinel 
casting which tends to insure per 
Inanency alignment Che ) 
sear is enclosed with isi 
sanie 2 eral tv pe as that used 
the hoist gearing Chere 
hung gears The go s 
castings the ints lane 
der t ke 1 tight s ( 
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Problems Involved in Industrial Pioneering 


A Discussion of the Questions to be Considered 
When Locating a Foundry in a New Territory 


HEN the growing demand for 
a commodity brings a manu- 
facturer face to face with the 
necessity of increasing his 
production, he is forced into serious 
communion with his business soul. lf 
his trade extends over a_ far-reaching 
territory, he probably asks himself, 
“Shall I enlarge my present plant, or 
are conditions such that I can or should 
build in the territory farthest from my 
present manufacturing operations and 


ius have the advantage over my com- 
petitors in the matter of quick = dis- 
tribution?” The question is certainly a 
poser and the viewpoints from which it 
may be regarded are many. If the part 
of the country from which these in- 
‘reased demands for industrial products 
emanate, is more or less untried from 
a manufacturing standpoint,—the prob- 
lem is more difficult! He may be a 
thorough master of the local conditions 
which influence his present place of 
business, but pioneering (and it is noth- 
ing more or less than industrial pioneer 
ing) brings with it new experiences, new 
onditions and jnvariably unthought of 
contingencies. 

In this resume, I am dealing with the 
foundry business in particular and | 
speak with the authority of one who 
has gone through the mill and possibly 
the mill of adversity. While it is not 


my desire to intimidate those of ad- 
\enturous spirit, yet I intend to com- 
mend to their forethought certain con- 
ditions and probabilities that might not 
have occurred to them, but which ex- 
perience has taught me exist in the 
shape of hard facts. We will deal with 
a more or less concrete instance and 
endeavor to show how conditions pe- 
culiar to the North American continent 
are bound to influence industrial prog- 
TESS 

\ foundryman produces a_ tariff-pro- 
tected commodity which in addition to 
having a large demand in his immediate 
vicinity, also is used extensively in a 
territory a thousand miles or more 
from the point of production and a 
territory given over mostly to agricul- 
ture. During the years of unusual pros- 
perity the demand exceeds the produc- 
tion: the leeal market, that is, the 
market within a reasonable radius of 
the manufacturing centre, for various 
reasons is served first and the more dis- 


Presented at the Chicago meeting of the 
American Foundrymen’s Association 


tant market suffers a shortage. Imme- 
diately there is an outcry from the 
starved territory sometimes followed by 
an appeal to the government to remove 
the protecting tariff in order that needs 
may be supplied as the country’s own 
protected industries cannot meet the de- 
mand, and as the farmer has little sym- 
pathy for the protection afforded the 
manufacturer and as the agricultural 
community has no small voice in political 
matters, it is up to somebody to move. 

It is usually on the wave of  pros- 
perity that the manufacturer is pos- 
sessed with the feeling that expansion 
is imperative unless he relinquishes a 
market he can no longer hold with his 
He estimates the total 
consumption of the distant territory 


present facilities. 


and its possible increase, at the same 
time bearing in mind the development 
of the home or local market. If he 
decides that he can best serve his trade 
in the distant territory by the erection 
of a plant there, he begins to prospect, 
providing he is willing to assume the 
extra overhead it will entail, and take 
chances as to profits. 

He considers the advantages and dis- 
advantages of certain locations — the 
large local demand offset by high taxes 
if he chooses a city, or low taxes and 
incidental disadvantages should a small 
town be his choice—whether the best 
entre for distribution is more favor- 
able to a locality where raw material, 
power, labor, fuel, etc., are more ac- 
cessible—in short, what point holds out 
the most advantages towards ultimate 
success. 

Where there is rapid development in 
a new country, there is also what might 
be termed a frenzied optimism. Each 
hamlet sees in the distant future its own 
prominence among the great cities, and 
one of the fondest desires of these 
would-be Chicagos is to become a manu- 
facturing centre. An _ industrial com- 
missioner is engaged “to boom the town” 
and many inducements in the form of 
free sites, free power, exemption from 
taxation, ete.. are flung in the face of 
the prospecting captain of industry. Lit- 
tle wonder if he is dazzled by the 
glowing recital of golden opportunities. 
But a word of warning here. Induce- 
ments such as are offered by these un- 
tried and often diminutive localities 
should be the last and not the first con- 
sideration of the industrial locator. If 
he is shy on capital and cannot start his 


By L L Anthes 


plant without these aids, the problem is 
entirely different. But it has often been 
proven that where the _ facilities for 
manufacturing and distribution are best 
there is the least offered gratis. But 
after he has considered his location 
from the standpoint of freight hauls, 
raw material and labor, together with 
the advantages of distribution, if th: 
community is keen to give him some 
thing, let him take all he can get for 
he will need it! 

Often there is some particular ele 
ment which makes for success in a cer 
tain line of business, such as power. 
fuel, raw material or labor, and where 
this particular element is most accessible 
it is wise to weigh what disadvantages 
there may be against it before an ulti- 
mate decision is reached. 

Some commodities are so largely used 
in'a big city that the immediate local 
consumption alone may be a big con 
sideration after the matters of higher 
taxation, cost of site, cartage and other 
expenses incidental to a metropolitar 
centre have been considered. 

Always must be considered the in 
evitable competition. An iron com 
modity usually is manufactured on 
small margin depending on tonnage fo 
profits, and being a commodity, the ele- 
ment of competition is never removed 
no matter how far away your competi 
tor may be. This factor regulates yout 
price. Furthermore, a distant market is 
more likely to be a dumping ground fot 
your competitors in times of depres 
sion, so you must be resigned to meet 
this condition of affairs. 

Railway rates and railway hauls ar 
no slight determining factors for fail 
ure of success. Where a country is 
sparsely settled and topographical con 
ditions are against cheap railway opera 
tion, you invariably have high freight 
rates. Added to this, though the raw 
materials essential to your particular 
line of manufacture may not be far 
removed, the handler of these raw ma 
terials posts himself as to your necessit) 
and sometimes you have to pay mor 
for your requirements than if you 
brought them from some more distant 
point; in short, you pay a premium fo! 
quick service. 

Owing to the high cost of cartag 
which is in line with the higher cost 
of living in these new settlements, it 
almost unnecessary to state that a plant 


should be served by a railway spur 
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where buying and selling are done in 
carload quantities. 
situated 


If a foundryman is 
where he can secure a low 
summer rate on account of lake naviga- 
tion, let him make sure that he is going 
to save sufficiently to warrant the large 
capital, navigation 


outlay of before 


closes, for raw materials to carry him 


through the winter. For he has to buy 
at a time when prices are usually high 
and he may find himself financially crip- 
led before spring. 


Railroads, as a rule, are not favor- 


able to manufacturing establishments 
which tend to reduce their long hauls 
on finished articles at high classifica- 


tions. Then again, railroads are not in- 
clined to give a wide margin of varia- 
tion between raw and finished materials 
likely to be 


interests. So 


where manufacturing is 
detrimental to their own 
the manufacturer, in a new territory 
advantage 
over his distant competitor through the 


difference 


cannot hope to have much 


between freight on raw and 


finished materials. In fact there are 
points beyond the pioneer to which his 
competitor can ship at a lower rate than 
he can, though his 


competitors’ goods 


have to come double the distance, and 
on top of this our poor pioneer is pay- 
ing a much higher rate on all his raw 
material. When you take into consider- 
ation the fact that the 


coke, 


heavy freight 


rates on sand and _ fire-brick, in 


short, on everything but iron, con- 


nothing to tonnage. and_ that 


the combined 


tributes 
materials 
may exceed the freight on the finished 


freight on raw 


mileage, one 
high 


article over the same 


realizes the significance of freight 
Then if you are close to the 


a more thickly 


rates. 
houndary line of popu- 
lated foreign power with lower freights. 
then what advantage you have in tariff 
may be offset by the lower freights ac- 
corded your foreign competitor. 

feature that 
overlooked. Are 


Climatic conditions is a 


must not be weather 
conditions such that your plant can be 
economically operated the year round? 
Where conditions are such that you have 
to contend thermometer 
of 50 degrees below zero in the winter 
and 90 degrees in the shade in the sum- 


with extremes 


mer, you must of necessity have a 


costly structure if your employes are to 
work in comfort. And in these newer 
districts building is expensive and labor 
high. 
This brings us to the problem of labor 
a live question no matter where you 
basis of 


are located. The piecework 


bayment is now pretty well established 


in the manufacture of iron commodities, 
nd in order that the cost of production 
possible, our 


navy be kept as iow as 


oneer realizes that he must endeavor 


to introduce the same system in his new 
piecework is 


enture. Presuming that 
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an innovation for the district, how is he 
to set about introducing it? If there 
is a labor union in the city for the 


workmen of his particular trade (and 


there probably will be) he is met by 
opposition at once. He must bring with 
lim some of his old hands, men upon 
whose lovalty he can depend, and who 
are capable of being pacemakers. 
Considerable tact and patience will be 
required breaking in the unskilled labor 
he will have to draw upon and he will 


have a year or more of trials in the 


form of bad castings, accidents and 


other drawbacks incidental to 
intelligence out of As for 
the skilled require, it is 


safe to say the wages will be high and 


creating 
ignorance. 
labor he will 


the workmen independent, and the same 
unskilled With 
commercial your 
men become more tractable, but that is 
the time 


may be said of labor. 


depressed conditions 
when you least require them. 
Some manufacturers find it advisable to 
run their plants to capacity 
long winter 
of the supply of labor 
when a great portion of outside work is 


during the 


months, taking advantage 


more plentiful 
at a standstill and men prefer an inside 
This means an 
accumulation of stock and the tying up 
of considerable capital. 

One must go 
good and 


job when it is cold. 


through the 
times 


cycles of 
before he is in 
a position to feel that he can 
trade 


hard 
gage 
conditions and contin- 
gencies with a fair degree of accuracy. 
He may 


possible 


swing along merrily on the 
crest of a boom year and between sea- 
sons work to capacity to be ready for 
trade 
with its ac- 
companying low prices may settle upon 
the country and the 


the expected rush when again 


pens, but a depression 
demand for his 
goods fall off, and he finds himself with 


a large stock of manufactured material 
which he is unable to turn over and 
which he is forced to carry until such 


right themselves. 


He has the alternative of closing down 


time as conditions 


his plant with the prospect of reorgan- 


izing expenses when he opens up again 
(for men soon scatter in a new country 


especially where railroad construction is 


carried on extensively and farming 
holds out opportunities), or of operat- 
ing way below capacity with a dispro- 
portionate overhead, which — probably 


hold his 


then in a 


loss, in order to 
together. And 
country 


means at a 
men new 
land 


speculation and you will find that many 


there is more or less 


of your men will be affected by the 
seeming opportunities of making some 
easy money by investing their wages in 


options or lots. This has an unsettling 


tendency and the men cannot keep their 


The high rate of 


wages paid also puzzles the employer as 


minds on their work. 


to what extent he is justified in the 
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recovery of wasted products from his 
plant—whether the cost of recovery may 
not be 


terial saved. 


higher than the value of ma- 
No matter how thoroughly 
the pioneer understands his costs in his 
old established plant he will find that 


new conditions bring 


about new cost 
basis 
will be required in his new shop. Local 
conditions will 


factors and a radically new cost 
intrude themselves and 
must be treated with proper respect \ 
new territory is very much like a for- 
eign country and_ local 
must not be 


prejudices and 
lightly. 
conditions 


customs regarded 
adapt himself to 


what his 


One must 


no matter opinion of these 
conditions may be. He must go about 
improving these conditions where they 
need improvement without creating an- 
tagonism which may 
fall. He will find 


to co-operate 


mean his down- 
it to his advantage 
with other 


district for the 


manufacturers 
in his betterment of 
general manufacturing conditions and 
where his neighbors have long been es- 
tablished in business he may find it 
to take the initiative, exercis- 
ing considerable tact, before he can gain 
the support of those who have possibly 


resigned 


necessary 


themselves to existing condi- 
tions and are in no mood to be shown 
by a newcomer. And then again they 
position to show him a 
thing or two which will possibly make 


him less cock-sure. of his own ideas as 


may be in a 


to how things can and should be done. 
Where a district has 
the aid of 


without 
manufacturers and the de- 
mand for commodities is large, the job- 
ber or wholesale 


grown 


distributor is usually 
found to be strong and often antagonis- 
tic to a manufacturer field 


which he has regard as _ his 


entering a 
come to 
own. Then arises the question of mu- 
tual protection and the problem of trade 
policy. 

One of the big things to consider in 
laying out a new plant is what improve- 
nent one can make over his 
The question 
of machine molding, continuous pouring 


present 
process of manufacture. 


and labor-saving devices, etc., will 
Extreme caution is 


advisable in this direction and the foun- 


pre- 
sent themselves. 


dryman must not only consult with ex- 


perts, but should inquire into the suc- 


cess or failure 


other manufacturers in 
similar lines have met with. Where ex- 
installed it 
is usually proven that the machine must 
he kept 


pensive machinery has been 


working nearly 


warrant the investment. 


to capacity to 
Very often the 


factor between failure and 


success will 


be found a very small one indeed, 
though none the less positive. 

The foregoing revigw* may seem an 
array of formidable arguments against 


ground: but 
actualities, and if one 


breaking new they are 


considers them 


their force appeals to 


carefully 


him. 
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ed by the Westing’ ouse Electric X M fg. 
East Pittsburgh, Pa., is devoted to small 
notors of alternating ind = direct current 
ypes hese motors ire furnished 
inious capacities tron ] 0) to nie 1oOrse 
‘ 
PNEUMATIC TOOLS In a 4-page | 
tin issued by the Monarch Pneumatic Tool 
East St louis, Ill, various tvpes. oft 
rills wood borers, riveting and chipping 
ummers are described and illustrated. Tables 
\ the Z¢ weight ind capacity ft these 
ilso are included 
VIR) COMPRESSORS In a bulleti: re 
cently issued by the Chicago Pneumatic Tool 
»., Chicago, fuel oil and gas-driver air 
ressors are illustrated and described in] 
application t the unit system of 
el plants ilso is illustrated These co 
rs’ are described 11 detail i 1 V 1 
lications re shown 
CRANES Maris DBros., Philadelphia, re 
tly have ssued ae_series of bulletins § de 
1 t their various types ot cranes, 11 
4 ( le bea hand cranes, single 
cr es I-heat trolleys, chai hoists, 
ed hoist and trolley, freight handling 
t ister cranes Phe bulletins describe 
t cranes n letail and thei pplic ti 
ous classes of WOTK 
IEAT-TREATING FURNACES I 
f ge bulletin, sued by t¢ Quigley 
e & Foundry (¢ Springtield Mass 
red, temperature heat-treating tu ice 
gas or oil fuel e illustrated 1 «le 
sé Phe fu ace ire id ted I 
\ hardei ng, t¢ pering nd case-hard 
‘ s applied to the making { tools, die 
tay nches, cutters, screws, springs, machine 
] ( ings sheet netal Stal igs 
s et equiri 4 wre t 1 
Si ire 
S I. SASH An unusually ete 1 
t catalog covering var : ye f 
stec sash erating devices steel i 
t terweighted sash, etc s eC 
ssue the David lupton’s Sons Co 
P} This italog, No. & persedes 
‘ lit Diagrams. sl he s« 
t fv s types of el sas 
ese gethe t t es re 
ns N ¢ S llus . 
‘ the t yg s wing 
tte Lunt as 
ANODES AND PLATING SALTS 
¢ t 1 ¢ ot T es 
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WHAT THE FOUNDRIES ARE DOING 


Activities of the Iron, Steel and Brass Shops 


ind 


W orks, 


copper 


Western [1 


I he mn 

s transforming its foundry and machine sho} 
into an alumirum foundry and has changed 
ts name to the Grimm Aluminum Castings 
Co Plans include the erection of an add 
tien Roland Grimm is general manag 
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ning-Loeb Co., Matawan, N. J. In additi 
to purely descriptive matter it contains 
formation on anode characteristics, efficiencies 
and the effect of different shapes th 
should be of interest to platers. The b 
letin contains a number of interesting illus 
trations showing various stages of anode 
decomposition \ brief chapter also is de 
voted to a discussion of single and = doubl 
nickel salts. 

GRAPHITE CRUCIBLES.—In a 0-page 
booklet issued by the Joseph Dixon Crucihb 
Co., Jersey City, N. J., information is giver 
regarding steel melting crucibles, _ tile 
cibles, crucible covers, tilting furnace cr 
cibles, retorts, bottom pour cruci stirre! 
skimmers, dippers and self-skimmi cru es 
Several pages ire devoted to genet il hints 
covering the use of crucibles and — the 
service in fuel oil furnaces A table of sizes 
of crucibles also is included. In additio 
foundry facings and highly refractory cement 
for the repair of worn or cracked fire br 
ilso are described 

HEAT RECORDING INSTRUMENTS \ 
exhaustive bulletin) describing various’ types 
of indicating and recording thermometers an: 
pyrometers has been issued by the Foxbor 





0:, Foxboro, Mass The construction details 
of the instruments manufactured by _ this 
concern are fully covered and a large number 
of specime charts showing the continuous 
graphic temperature records are presente 
Price lists and_= specifications also are 
cluded, together with details regarding pr 
tection tubes, chart files, etc. \nother bu 
letin issued by the Foxboro Co describes dit 
ferential recording gages in an equally « 
prehensive manner. 

BLOWERS \ 16-page bulletin issued 
the B. F. Sturtevant Co., Hyde Park, Mass 
s devot to steel pressure blowers for su 
plying polas and forges. The blows 
consists f 1 cast iron shell, within whic 
revolves a steel plate fan having a diamete 
somew ess than that of the blower casing 

d mounted = on steel shaft, the ends 

vl e supported by be gs Phe 
ins the two sides throug which tl 
passe rm inlets for the r, which is giver 

entrifugal motion by the rapidly revolvy 

fa eC ind is delivered from the 

z q blades t the tangential outlet ! 
press it whi the ur 1s discharge 
pend ipon the speed, The blower 

ribed 1 detail Methods of driv te 

n istrated \ interesting table 

ne Ss f blast pipes required for ste 
nel ided. 








